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KAYLOCK 


TRADE MARK 


all metal, self-locking nuts 


recorded to prove 


Kaylock Nuts withstand the rigors of the most accu- 
rate torque testing machine ever devised. We know. 
We designed and custom-built special automatic 
equipment which conducts self-locking torque tests; 
records the readings on continuous tapes; proves ir- 
refutably the exceptional reusability of Kaylock Nuts. 


4 
q.0 
The Kaynar Company « Kaylock Division «+ Box 2001, Terminal Annex « Los Angeles 54, California ©1956 


Canadian Distributor: Abercorn Aero Limited, Montreal 





IT DISHES 


OUT GUNFIRE- 


and can take an atomic blast 


Another Example Of Plastics Pioneering 
by Goodyear Aircraft Corporation 


This parabolic radar reflector will soon direct antiaircraft 
firepower aboard a Navy vessel. 


It weighs a mere 30 pounds—yet is able to withstand an 
atomic blast load of 22 tons. 


How come it can take it as well as dish it out? 


The key lies in integrated design—using a single-unit die- 
molded structural plastic to replace the host of detailed 
sheet-metal assemblies usually employed in such 


construction. 


Developed by Goodyear Aircraft under contract with the 
Navy Bureau of Ordnance and Bell Telephone Labora- 
tories, these plastic radar reflector dishes have proved they 
better their metal forerunners—and more. 


They are lighter, stronger—eliminate complicated metal- 
work assembly—use two parts to replace many. 


Already produced in diameters up to 72 inches, they are 
an excellent example of the plastic molding skills and 
facilities of Goodyear Aircraft Corporation. 


Why not let such experience pave the way to overcoming 
difficult design and assembly problems facing you? By 
calling in Goodyear Aircraft, you will gain from this 
proved ability to fabricate such structures from metal, 
plastic and structural sandwich materials in combinations 
that pay off in strength-to-weight ratio, simplicity and 
exacting performance. 


For information, write: Goodyear Aircraft Corporation. 
Plants in Akron, Ohio, and Litchfield Park, Arizona. 


They re Doing Big Things at Goop¥y EOR Al RCRAFT 





new end 


expanded range 
OMNI-MAG 


Relative Magnetic Flight Path Course 
Deviation Indication Selection 


Heading Indication 


MN-97 H OMNI-MAG 


...combines 3 sources of VOR/ILS flight 
information on a single dial 


Three vital VOR /ILS instruments in one... . 
that’s the Bendix* Omni-Mag Indicator. It 
performs all the functions of a Relative Mag- 
netic Heading Indicator, a Flight Path Devia- 
tion Indicator, and an Omni-Bearing Selector 
...and combines the information from each 
on a single, easy-to-read dial. 


With this 3-in-1 ‘“‘pictorial’’ feature, the 
Bendix Omni-Mag has found wide acceptance 


in the aviation industry. Twenty-nine air- 
lines, more than 200 executive aircraft and 
hundreds of military aircraft are equipped 
with the Omni-Mag. Now, with the addition of 
an Expanded Range facility, the new MN-97H 
Omni-Mag takes its place as the lowest cost, 
most versatile, reliable and easiest to use 
VOR/ILS instrumentation system available. 











...smooths out ILS approaches...eliminates 
need for bracketing 


The Bendix Expanded Range Omni-Mag 
shows the pilot well in advance that he is ap- 
proaching an ILS localizer beam. As a result, 
he can make a direct ‘“‘close’’ on the beam, 
without the usual need for bracketing. By 
making possible more positive, quicker ILS 
approaches with considerably less maneuver- 
ing, the MN-97H promotes flight safety and 
helps reduce pilot fatigue. 


For full details and specifications about this 


new Bendix navigation instrument, write 
Bendix Radio, Aviation Electronic Products, 
Baltimore 4, Maryland. *Reg. Us. Pat. o#. 


Condix” "Rerdio 


Bendix Radio Division « Bendix Aviation Corporation © Baltimore 4, Md. 


West Coast Sales: 10500 Magnolia Bivd., North Hollywood, Californie 
Export Sales & Service 
Bendix International Division, 205 E. 42nd St., N. Y. 17, N. Y. 
Canadian Distributor: Aviction Electric, 200 Laurention Blvd., Montreal, Que. 
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If the term “commercial success” could be 
appli d to aeronautical test facilities, it 
would be on the basis of the data-dollar 
ratio. How much valid data is produced 
per dollar of facility per engineering 
hour 
CompuDyne Control Systems, employ- 
ing computor-dynamic techniques, are 
achieving increased output of valid data 
by establishing and programming the 
test process 
CompuDyne Systems were developed 
for high-speed, dynamic control of tran- 
sients the basic control problem of 
test facilities. They attain steady-state con- 
trol of test conditions step, ramp or 
otherwise program variables . . . at higher 


CompuDyne Control is a trade- 
name of cdc control services, inc. 


What makes 


tunnel commercially successful? 


speeds, with greater accuracy than ever 
before possible 

CompuDyne Control Systems encom- 
pass the full control k op from sensor 
to final control element. They are pre- 
tested and performance. guaranteed on the 
basis of analog simulation of the control 
system and your process in 
CompuDyne Control Systems are appli- 
cable to new installations or for improved 
performance of existing facilities 

Write or telephone for full information 
Informative new bulletin entitled, “Vaviw 
DaTA eccnomically produced by dy- 
namic process control” will be sent to you 
upon request 


operation 


( 


Representatives in major cities. 


cdc control services, inc. 


401 S. Warminster Road e Hatboro, Pennsylvania 
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Vickers Servo Pump Systems 
Provide rapid and accurate response to minute 
electrical or mechanical signals 


The Vickers Servo Pump Unit shown 
at the right is a_ signal-controlled, 
variable delivery, positive displace- 
reversible flow oil hydraulic 
pump. In combination with a rotary 
or linear hydraulic motor, it forms a 
signal-controlled hydraulic transmis- 
sion for remote control operations and 
high-response servo systems. 

The transmission 
considered as a power amplifier when 
viewed from the electrical signal input, 
of about five watts, to the mechanical 
power output of thousand 
watts. Various sizes of transmissions 
have been built, having output capac- 
ity ratings from‘one to four hundred 
horsepower The servo pump de- 
velops only that pressure required to 
which means re- 


ment, 


servo may be 


several 


move the load 
duced pressure over the greater part 
of the system life since peak loads 
occur only infrequently in the majority 
of systems. This greatly reduces power 
and minimizes heat rejection. 

Any type of prime mover of sufh- 
cient capacity can be used to furnish the 
power input . electric motor, auxil- 
iary drive pad on an airplane engine, 
air turbine, hydraulic motor, etc. Sub- 
stantially constant speed is desirable. 
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Variable Pump Volume 
Controlled by Signal 

Heart of the servo pump unit is the 
Vickers Variable Stroke Hydraulic 
Pump. This is usually a nine-cylinder 
pump housed in a _ pintle-mounted 
yoke. Varying the yoke angle varies 


piston stroke, hence, output volume 
zero tO maximum in either 
direction of flow. A _ stroking 
actuated by a pilot valve varies the 


yoke angle according to signal 


from 
piston 


Low Control Power Requirement 


Power for control purposes is low 
in a servo pump unit because metering 
valve action is confined to the volume- 
regulating system which is a_ low 
power level (100 to 300 psi) hydraulic 
system separate from the power trans- 
mission hydraulic although a 
part of the pump unit. This volume- 


regulating system controls piston dis- 


circull 


placement and direction in the power 
pump which can operate at 


Pressure drop 


pressures 


up to 3000 or 4000 psi 
metering valve, with 


across ports ol 
avoided in the 


its inherent 
powel! transmission system Final power 


lc ysses, 1S 


output from the pump is determined 
by the which the 
volume-regulating 

and by the actual 
is not dependent upon pres- 


volume of flow 


system demands 
resistance of the 
load 
sure drop methods of control 

In a system employing 
this pump, the variations in 
gain resulting from load change are 
negligible compared to those which 


control 


servo 


similar circuit con- 


metering directly 


may occur In a 
trolled by a 
in the power line 


valve 


Constant Displacement 
Hydraulic Motor 

Flow and pressure generated in the 
carried by tubing 


hydraulic pump are 





SYNCHRO, TACHOMETER, 
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SOLENOID 
OR 


(ge HYDRAULIC PUMP 
SERVO CONTROLLED 


SYNCHRO 
or MECHANICAL 
“FOLLOW VALVE” 


FOR BUILT-IN 
MINOR LOOP 


OR MECHANICAL 
POSITION SIGNAL 


LOAD aa. 





HYDRAULIC 





MECHANICAL A 


MOTOR 





PILOT VALVE 1 
ERROR 
SIGNAL 
® 7 
—S 
INITIATING 
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FEEDBACK SIGNAL 
AMPLIFIER AND OTHER 

—_ ELECTRICAL CIRCUITS 
OR 
| MECHANICAL SIGNAL MIXER 
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FEEDBACK SIGNAL 





SIMPLIFIED DIAGRAM illustrates a servo contro! system employing Vickers Servo 


Pump Unit and Constant Displacement Hydraulic Motor. This system accepts initiat- 


ing signals (either electronic or mechanical, depending on type of system), 
through controlled changes in direction and volume 


with feedback signals from load and 


compares them 


of fluid pumped to motor) corrects the load as required. For added accuracy and stability, 
a minor loop providing signals proportional to rate of flow may be added. [his may either 
be built into the pump in the form of a mechanical “follow valve” which results in modu- 
lating the flow as a function of the net signal to the pump, or may be a synchro which feeds 
a signal proportional to flow rate into the amplifier. The controlled output may be either 
a function of the position or velocity of the load. 
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no intermediate valving to the 
hydraulic motor or linear actuator. 
The fixed stroke hydraulic 
provides torque directly proportional 
pro- 


with 
motor 
to pressure and speed directly 
portional to flow rate. 


High Power-to-Weight Ratio 
The 


associated 


servo pump unit and _ its 


hydraulic 
signed for high power-to-weight ratio, 


motor are de- 


high torque-to-inertia ratio, low inertia 


of rotating parts, and high resonant 
frequency 

Typical Example 
High power-to-weight ratio—3.76 hp/lb (motor only) 
High torque*-to-inertia ratio—3.5 x 10° lb-in./sec? 
Low inertia of rotating parts— 052 tb-in2 


High resonant frequency — 20 cps (entire system) 


Other advantages are reliability and 


versatility of application. The smooth, 











— 





stepless speed changes and ability to 
hold position against any variation in 
this 
whi h can 


load are additional reasons why 


unit is a desirable resource 
design problems 


solve many 


Important among the applications 
of Vickers Servo Pump Units is ex- 
tremely fast positioning 
of gun turrets on aircraft. Another is 
actuation of the exhaust nozzle for jet 


and accurate 


engines: here the servo pump’s char- 


acteristic ol providing it all times only 


sufhcient power to meet the momen- 
minimizes the 
heat rejection. 


crage pressure 


demand 
therefore th 


tary power 
loss and 
The greatly reduced avy 
level in this type of system prolongs 
the life improves the reliability 
of all components 

For further 
Bulletins SE-15 
touch with 
Aircraft Application 
can arrange tor an engineering 
to consider your problem and propose 
an optimum solution. 


VICKERS INCORPORATED 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1462 © Detroit 32, Michigan 
Aircraft Application Engineering and Service Offices 
Segundo, California, 2160 E. imperial Highway « Detroit 32, 
Michigan, 1400 Oakman Bivd. (Service Only) « Arlington, 
Texas, P. 0. Box 213 ¢ Washington 5, D.C., 624-7 Wyatt Bidg 
Additional Service facilities at: Mian springs, Florida, 
641 De Soto Drive 
TELEGRAM Vickers WUX Detroit « TELETYPE “ROY” 1149 
BLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd. 
Great West Road, Brentford, Middx., England 


and 
information, ask for 
SE-18 or get in 
your nearest Vickers 
Engineer. He 
team 


and 
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World's largest 
Aluminum Forging 


gives Navy’s SeaMaster a 
lighter, stronger backbone 


The Navy’s new Martin SeaMaster is a multijet seaplane with 
performance comparable to land-based aircraft. Much of its 
high performance results from exceptional light weight. 

One way the Navy saved weight was through the use of bigger 
forgings, such as the 3,800-pound giant, that form the backbone 
of wings and fuselage. Not only did this huge forging save the 
extra weight of smaller assemblies, it also made possible big 
savings in assembly time and machining cost. 

It took months to construct the dies in Alcoa’s shops, for 
these were the biggest closed forging dies ever made. Each 
finished set weighs more than 60 tons. It also took one of the 
world’s two biggest forging presses, the 50,000-ton giant recently 
added to Alcoa’s Cleveland facilities. 

The forging itself was squeezed from a 4,200-pound billet of 
X7079 alloy developed by Alcoa® for higher strength, better 
ductility and superior heat-treatability in heavy sections. 

While production of this large forging was a metalworking mile- 

stone, it also emphasizes the point that Alcoa has the facilities 
and technical knowledge required for solving 
any problem involving aluminum for aircraft. 
To learn more about these facilities and the 
tremendous depth of Alcoa’s experience, write 
Aluminum Company of America, 1800-J 
Alcoa Building, Pittsburgh 19, Pa. 


ALWAYS FASTEN ALUMINUM 
WITH ALCOA ALUMINUM FASTENERS 


Your Guide to the Best 
in Aluminum Value 


This one-piece aluminum forging weighs 3,800 pounds. 
it is 13 feet long, 3 feet wide and 1 foot thick. 








WARREN WIRE 


TAKES OVER AS 


CABLES 
MIL-W-7139-A 


WW400 — for Identification by Tagging 
WW500 — for Color-Coded or Stamped 
Identification 
Be Sure — Be Safe with WW400 . . . and in 


addition, Save Time — Save Weight — Save 
Money with WW500. The world’s most rugged, 
heat-resistant and abrasion-resistant cables of its 
type. The silver-plated, copper heart of each is pro- 
tected by impermeable, Teflon-treated glass and glass 
braid. With WW500, you save time, weight and 
money because tagging or “ringing out” is no longer 
necessary! Color-coding, through 10 solid colors and 
an unlimited number of color combinations, permits 
instant circuit identification anywhere it is 
used ... or if you prefer to code with standard 
marking equipment, there is White WW500. 
WW400, colored “natural” brown, is for standard 
tag identification, Send for samples and Specifica- 


tion Chart “WW400-WW500”. 
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HOOK UP AND 
LEAD WIRE 


MIL-W-16878-A 
Type E and EE 


WARRENITE Teflon-wrapped 
WARRENEX with extruded Teflon coating 
GLASTITE Teflon-wrapped; glass braided 


A complete assortment of strandings. dimensions, 
colors and color combinations to fit every need. 
All three types possess superior dielectric, concen- 
tricity and resistance to water absorption; are un- 
affected by fungus. Where flexibility is important, 
these wires perform perfectly. Type E and EE wires 
have 600 and 1000 volt ratings respectively. Send 
for samples and Specification Chart “WTFL”, 


Fast Service through 15 nation-wide Sales Offices and Warehouses 





Tefion is the DuPont Trade Name for Polytetrafivorethylene 





In all electrical wiring and cables 
for aircraft, missiles and rockets 
we’ve beat the Devil at his own game 


WIND ... HOOK UP... INSULATE! From the smallest component to the entire 
connecting system — all can be integrated in one complete Class H system — to 
withstand heat up to and far beyond +400°F ambient. What’s more, all these Warren 
Wire products are impervious to fuels, chemicals and solvents; have superior abra- 
sion and cut-through resistance; and withstand cold to below —85°F. 
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MATERIAL FOR 
CLASS H INSULATION 


TEFLON-COATED -GLASS: 
Fabrics 
Cordages 


MAGNET WIRE 
MIL-W-19583 


SILICONE or TEFLON-COATED 


— any gauge can be wound on own diameter 


Tapes Yarns 


Specify these wires for any electrical part where Sewing Threads 


magnet wires must be depended on for long, reli- 


able service. They are processed and fabricated to 
withstand heavy manufacturing and operational 
stresses — even in the smallest diameters, as regards: 
adherence and flexibility; abrasion and corrosion 
resistance; aging; twisting; acids, alkalis and pe- 
troleum solvents; moisture; and of course heat shock 
up to and beyond +400°F ambient. They have low 
dielectric constant and are nonflammable. Avail- 
able in sizes 10 through 50 A.W.G. Send for samples 
and Specification Chart “WW1001”. 


All these “Polytet” Teflon-coated Class H in- 
sulators are dimensionally stable under pressure as 
well as heat. All possess superior mechanical and 
dielectric strength . . . have extremely low water 
absorption . . . are non-tracking. They resist all 
acids, alkalis and solvents. These materials are avail- 
able in all standard thicknesses and sizes, Send for 
samples and Specification Chart “TCG”, 


WARREN WIRE COMPANY 


PLANT AND MAIN OFFICE: POWNAL, VERMONT e WEST ORANGE, N. J. © PHILADELPHIA © ATLANTA © CLEVELAND* 
DETROIT © CHICAGO* © ST. LOUIS © ST. PAUL © PHOENIX © DALLAS © SEATTLE © LOS ANGELES* © SAN FRANCISCO ® MONTREAL 








Manufacturers of Plain Enamel, Nylonel, Formvar, Nyform, Bondvar, Silicone and Teflon Magnet Wire 
Teflon Hook-up and Lead Wire * Tinned, Bare and Bunched Copper Wire. 





Contributing 


precision-made 
cockpit enclosures to 
America’s air arm 














The Cessna T-37 will help to train 
tomorrow’s jet pilots faster and at less 
cost. An enlarged cockpit enclosure made 
by Kawneer zives the instructor and 
trainee improved visibility. With our 
knowledge of acrylics and specialized 
facilities in our new, modern plant we are 
prepared to take the complete 
responsibility for your cockpit enclosure 
program. Our forming, routing, edging, 
optical testing and glazing to metal 
facilities are available to produce any 
part of your cockpit enclosure—from the 
acrylics only to the complete assembly — 


write, wire or phone. 


Cockpit Enclosures 

Major Airframe Assemblies 
Acrylic Forming and Fabrication 
Jet Engine Sheet Metal Parts 
and Assemblies 

Miscelianeous Sheet Meta! and 
Extruded Parts 

Heliarc Welding 


6030 een PAny 


x 
-19656 = 


Engineers: Kawneer offers excellent opportunities for 
growth and advancement. Bring your family to Niles and 
enjoy vacationland living. Work in new, modern facilities 














Making Props Behave...Propeller pitch control is a very 
important factor in starting, flying and landing modern 
transports smoothly and safely. These new Pumps, prod- 
ucts of outstanding engineering abilities and facilities, 
provide Aircraft Manufacturers and Airlines that extra 
efficiency in Propeller performance 


Precision design and performance characteristics: 
= HIGH CAPACITIES LOW AMPERAGE EFFICIENT 
Prop Feathering “7 OUTPUT AT SEA LEVEL AND ALTITUDE OPERATION... 
EFFICIENT RELIEF VALVE CHARACTERISTICS... EFFI- 
] : CIENT BLEED AND BLEED SHUT-OFF VALVE CHARAC- 
Pumps by 4 SI F TERISTICS. ..COMPLIANCE WITH DUTY CYCLE AND 
. ENDURANCE REQUIREMENTS. MEET OR EXCEED ALL 
APPLICABLE AIRCRAFT SPECIFICATIONS. 





Makirg Props Behave 
Proven Quality costs no more ... Specify ADEL 
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Write for descriptive 
Brochure containing 2 , ] 
detailed information %& —— — . 
pao oy vae-wndlad \ BURBANK, CALIFORNIA ~ HUNTINGTON, WEST VIRGINIA 
Aircraft Equipment 
and facilities 


ADE L designs and manufactures aircraft accessories in the following major categories: 


. - 
HYDRAULIC & PNEUMATIC & a- NTI-ICING, HEATER & 
CONTROL EQUIPMENT a es FUEL SYSTEM EQUIPMENT 





750-TON CLEARING PRESS — 
PART OF 


ROHR’S 
MULTI-MILLION 
DOLLAR 

TOOL KIT 


This mighty press is one of 

the largest of its kind in the world 
With its precision fingers it is 
particularly adapted to the delicate 
function of forming compound- 
contour skin sections for aircraft 


assemblies of many kinds 


Today, with this and hundreds of 
other heavy manufacturing 
machines, Rohr produces over 
30,000 different parts for aircraft 
of all types. This is, of course, in 
addition to Rohr’s being recognized 
as the world’s largest producer 

of ready-to-install power packages 


for airplanes 


For design and engineering 
know-how, for full production 
facilities look to Rohr to build more 


into the aircraft parts you need 


In addition to the Lockheed C-130 

Hercules shown here, Rohr builds power 
packages for many other leading 
commercial and military planes which hove 
made Rohr famous as the 


WORLD’S LARGEST PRODUCER 
OF READY-TO-INSTALL 
POW-R-PAX FOR AIRPLANES 


AIRCRAFT CORPORATION 


PLANTS IN CHULA VISTA AND RIVERSIDE, CALIFORNIA; WINDER, GEORGIA—SOON TO BE IN AUBURN, WASHINGTON 








Whittaker has valves in production 


for your missile system 


for aircraft, 
ttaker is now producing a wide variety of 


tome 
sySTeEMS 


The wide diversification 
Vhittaker’s extensive ex- 


perat 


yw are 

be easily 

adapted for use w 2rent pressures and 

line size 

We invite you t view this list. To obtain de- 

tailed information regarding any of these units 

simply fill out and return the coupon at the 
bottom of the page 

Whittaker's experience can be of immeasur- 

le 


able help in the solution of your missile 
design problems 


WM.R. WHITTAKER CO.,LTD. 
915 N. CITRUS AVE., LOS ANGELES 38, CALIF 
HEMPSTEAD, LONG ISLAND « INDIANAPOLIS 
BALTIMORE + WICHITA + SEATTLE 








SYSTEM 
use DESCRIPTION 


Aircraft Pump Assembly 
Fuel 





Aircraft Mot. Act 
Fuel Gate Shut-Off 





Aircraft P Gate Shut-Off 
Fuel | Motor Act. Vaive 





EE 
Aircraft | Mot. Act 
Fuel Gate Shut-Off 
—EE EE ————————————— 
Aircraft Man. Oper 

Fuel Gate Shut-Off 





+ — 
Helium Pressure Relief Vaive 





Helium P Pressure Regulator Vaive 


Helium ad Pressure Regulator Vaive 








Helium Pressure Relief Valve 

> | omen 
Helium p Shut-Off Valve, Normally 
Closed, Solenoid Pilot Oper 








Shut-Off Vaive, Normally 
Closed, Solenoid Pilot Oper 





Pressure Relief Vaive 

—— 4 

5-Way, 4 Pos. Solenoid | 
Act. Pop. Se | 








Hyd. MIL Pressure Reducer 
0-5606 





Tex. Corvus Solenoid Act. Hyd 
Smoke Prod Vaive Shut-Off 150 PSI 
Ot 





Air or Ory 4Way, 3 Pos. Solenoid Act 
Nitrogen Slide Selector 





Helium or ” Press. Reg 
Gaseous Oxy 





Fuel or Lox Press. Rel. with Pneumatic 
Override for Venting 
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WM. R. WHITTAKER CO., LTD. 
MISSILE SYSTEMS 

91S N. CITRUS AVENUE 

LOS ANGELES 38, CALIFORNIA 


Gentlemer 
Please 


from the 


COMPANY ____ 


Co pundemeiianppenpanptns 
CITY 0 ee eee 
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This new and advanced navigation in- 
strumentation system is a complete 
PACKAGE, consisting of single or dual 
omnirange equipment, teamed with the 
new ARC COURSE DIRECTOR. 

The COURSE DIRECTOR consists 
of a computer which gives precise steer- 
ing data and a compass slaved gyro 
which provides stabilized, accurate, di- 
rectional information. 

The system supplies the pilot with 
AUTOMATICALLY COMPUTED 
steering information on all ENROUTE 
OMNI TRACKS, HOLDING, IN- 
BOUND, OR OUTBOUND ILS OP- 
ERATIONS, thus providing PRECISE 
APPROACHES. Complete automatic 


Omni Receivers 





Y TO PINPOINT NAVIGATION 


Omni/ILS Plus ARC’s New Course Director 


crosswind compensation is provided for 
ALL operations. 

The computer performs all your cal- 
culations and presents correct steering 
data directly on the cross-pointer meter. 
The gyro needs no resetting at any time, 
since precession is completely compen- 
sated. You simply set in your selected 
course and steer to keep the needle cen- 
tered. The system will then either inter- 
cept or precisely follow the desired 
track as required. 

So — fly with pinpoint precision — 
greater ease and increased safety. See 
your nearest ARC Dealer or write us 
today for complete detailed illustrated 
literature. 


* 900-2100 Mc Signal Generators * UHF and VHF Receivers and Transmitters 


* 8 Watt Audio Amplifiers * 10-Channel Isolation Amplifiers * LF Receivers and Loop 
Direction Finders * CD-1 Course Directors 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation soonton, new sersey 





Unit saves 2% man hours 
on each shaft machined from 


Unit Crane & Shovel Corporation, 
Milwaukee, ‘lowered the boom" on costs 
by using OSTUCO tubing for vertical 
traction shafts in its line of heavy construction 
equipment. By eliminating a center-boring 
operation, Unit saved 2'/4 hours 
machining time on each shaft. 


OSTUCO tubing has tremendous strength 

to absorb the constant shock and strain to which 
Unit equipment is normally subjected and 
machines easily to precision tolerances. 


Cash in on the economy of OSTUCO'S unique 
**Single-Source-Service’’— complete 
tubing facilities ‘‘under one roof''—by 
contacting your nearest OSTUCO sales office. 


Tira 
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SEAMLESS AND ELECTRIC-RESISTANCE WELDED 
STEEL TUBING—Fabricating and Forging 


Be sure to visit our booth #311 at 
the A.S.M. Metal Show in Cleveland 


CHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company * SHELBY, OHIO 
Birthplace of the Seomless Steel Tube Industry in America 
SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO (Ook Park) 
CLEVELAND * DAYTON * DENVER © DETROIT (Ferndale! 
HOUSTON * LOS ANGELES (Beverly Hills) * MOLINE 
NEW YORK © NORTH KANSAS CITY * PHILADELPHIA 
PITTSBURGH * RICHMOND * ROCHESTER © ST. LOUIS 
ST. PAUL * SALT LAKE CITY © SEATTLE * TULSA * WICHITA 
CANADA, RAILWAY & POWER ENGR. CORP., LTD. 
EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
225 Broadway, New York 7, New York 
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Improved 


Westinghouse Axial Flow Fans 
for Industrial air, fume, vapor handling jobs! 


External 
bearing lubrication y 
Belt tension 
Adjustable . adjustment 
motor support n\ 











Flange-type 
ball bearings 


Streamlined 
wheel cap 


belt guards 


Removable drive 


Polyfoil y 
wheel blading . A > . ; ; Safety shaft design 


Aerodynamic 


Seven blade guide vanes 


cast aluminum = ee 
alloy wheel 7 


CUTAWAY VIEW OF WESTINGHOUSE AXIFLO® VANEAXIAL FAN FOR GENERAL APPLICATION. 


COMPLETE NEW LINE 


With: volumes from 1,700 to 100,000 CFM—static pressures up to 
3144"—14 sizes, Vaneaxial or Tube Axial, direct-connected or V-belt 

driven, with wheel diameters from 15" to 72". 

@ Space Saving . . . compact Axial Flow design permits installation 

directly into duct work. 

@ Improved performance . . . non-overloading horsepower feature 

permits use of smaller motors. 

@ Least maintenance . . . rugged practical construction insures con 

tinuous trouble-free operation. 

For complete application service, call your nearest Sturtevant Sales 

Engineer, or write Westinghouse Electric Corporation, Sturtevant Spray booth Vaneaxial Fan specially designed to pro- 
Division, Dept. 3J, Hyde Park, Boston 36, Mass. vide easy access required for paint spray exhaust! 


WATCH WESTINGHOUSE! 


COVER PRESIDENTIAL CAMPAIGNS ON CBS TELEVISION AND RADIO 
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RYAN TO BUILD DC-8 JET PACKS AND PYLONS 


Jet Packs. Ryan has been selected by the Douglas 
Aircraft Company to manufacture complete jet 
power packs and pylons for the new DC-8 commer- 
cial airliner. Substantial orders for these 550 mph 
Jetliners have been placed by 11 major airlines. 


Broad Experience. The Douglas order, initially $20 
million, is the result of Ryan’s outstanding record of 
performance in the design and production of jet 
engine components, afterburners, rocket motors, 
ramjets and exhaust equipment for turbo-compound 
and piston engines. 


Engineering. Ryan is devoting a substantial amount 
of effort to working with Douglas personnel in the 
engineering of the DC-8 jet packs and the support- 
ing pylons. Ryan has extensive experience in the 
integration of power plants and airframe structures. 


Established, Equipped. A pioneer in aircraft, Ryan 
understands the industry’s requirements and fulfills 
them as only an aircraft company can. Ryan has the 
personnel and facilities to perform a complete job of 
engineering, production and evaluation of special- 


ized structures such as jet packs and pylons. 


With a background of 33 years of experience in aviation, Ryan 
excels in designing and producing high quality aircraft, power 
plants and avionics, built at low cost, delivered on time. 





ZENITH PLASTICS COMPANY 


announces its affiliation with 


Pe 


The Minnesota Mining & Manufacturing Company of St. Paul, 
Minnesota, has a new subsidiary—Zenith Plastics Company, 
world’s largest producers of reinforced plastics for the aircraft 
industry. 

America’s defense will be served by combining Zenith skill and 
experience with 3M’s financial backing and its advanced devel- 
opment and research facilities. 


ZENITH PLASTICS CO. gardena, calif. 
WORLD'S LARGEST PLANT PRODUCING REINFORCED PLASTICS FOR AIRCRAFT 
fom =< 


A SUBSIDIARY OF © y MINNESOTA MINING AND MANUFACTURING COMPANY 





VOL. 65 No. 12 


SEPTEMBER 17, 1956 


Phone: LOngacre 4-3000 (Night LO 4-3035 
Phones: NAtional 8-3414, REpublic 7-6630 
MAdison 6-9351 


New York 36—330 W. 42nd St., 
Washington 4, D. C.—National Press Bidg., 
Los Angeles 17—1125 West Sixth St., Phone: 


Editorial Offices 





Freer Rein for Industry Recommended 
> Defense Department study calls for better utilization of manage- 
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P IATA director general takes calm view of capacity implications, 
but emphasizes breadth of increase. 


Republic Turns to Dual 


P About 1,500 F-84Fs will be retrofitted with simpler system; 


vanced version for F-105. 


MISSILE ENGINEERING 


Lacrosse Missile ' 
Aerophysics’ Hypersonic Rocket..... 
Testing F-102 Missile Firing nee. 
Bristol Rocket Test Vehicle. . 


AERONAUTICAL ENGINEERING 


ARDC Sponsors Infra-Red Study 
Navy Seeks Observation Design. . 
Farnborough Displays 

Cameras Track Crusader Speed Run 
High-Strength Fastener Developed 
Supercharger Raises Copter Altitude. . 
Germans Order Home Built Planes... 
National Aircraft Show 


AVIONICS 


ATA Picks Collins Proximity Indicators 
CAA Adopts Circular Polarization 
Radar Receiver Built Into Tube 
Filter Center eee 

New Avionic Products 

New Avionic Bulletins 


EQUIPMENT 


New Servo Valves Integrate Control 
Center Develops Training Devices 
Off the Line 

New Aviation Products 

Also on the Market. . 
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AIR PRESSURE REGULATOR AND FUEL TANK VENT VALVE 
HIGH TEMPERATURE 


designed 
tested 
and built 


to meet another difficult fueling problem 


As part of an air pressure fuel transfer sys- 
tem, this SCHULZ designed valve will pre- 
vent venting of vapor outside of fuel tank 
until tank internal pressure exceeds 5 psig; 
permit air to enter the tank when pressure 
drops below atmospheric; with the vent 
inlet submerged in fuel, a float operated 
valve prevents the valve from venting out- 
side the tank until the tank pressure ex- EP SY =x 
ceeds 8 psig; maintains tank pressure at A= OUR SR 


5 psig by controlling the flow of pressur- 
ized air into the tank; prevents pressurized MS Cc Fi U L y 4 
air from entering into the fuel tank when TOOL AND MFG.CO. 


air or fuel is venting outside the tank. Tem- 
perature range wi —65°F to 290°F. 625 SOUTH PING STREET 
SAN GABRIEL, CALIFORNIA 


OP — INCHES OF WATER 


Eastern Representative —East Coast Engineering Sales and Service, 1405 Northern Bilvd., Roslyn, New York 
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After all! 











Fafnir Super-Precision 
Ball Bearing for main 
rotor shafts of jet engines. 


Close contacts with the aircraft industry 
stimulate more than casual interest in its 
rapidly-advancing developments. Through 
nearly thirty years of collaboration, Fafnir 
Bearing Specialists have absorbed some of 
the spirit responsible for aviation’s prog- 
ress. A case at point is the development 
of the Fafnir Jet Engine Ball Bearing. 
This frequently-called masterpiece in 
bearing design and construction involves 
a radial and a thrust bearing assembled 
in a one-piece self-aligning outer ring. 
The Fafnir Bearing Company, New 
Britain, Connecticut. 





FAFNIR 


AIRCRAFT BEARINGS 


FIRST — at the turning points 
in aircraft design 





























WHO'S WHERE 





In the Front Office 


Robert E. Gross, formerly chairman and 
I lent, now chairman and chief executivi 
f Lockheed Aircraft € orp., Burbank, Calif 
Courtlandt §. Gross, formerly executive vice 
| \lso established 


ident, now president 
thi nior \ presiden Charles A 
Barker, Jr., finan ind treasurer; Cyril 
Chappellet, administration; Hall L. Hib 
bard ngineering. Carl B. Squier, vi 
resident, becom issistant to the chair 
iel J. Haughton, executive vi 
A. C. Kotchian succeeds Mi 
is general manager 
Georgia Division 
Dr. Amold O. Beckman, president of 
kman Instruments, Inc., a of 
ntinental Air Lin 
LaMotte T. Cohu, a director of The 
tt Cor I Ang Calif Mi 
pla John K. Northrop who ha 
41) d 
George Haydu resident of n 
d Havdu Electronic Products, In 
held, N. J rs. George and Zol 
Haydu purcl 1 assets and equipmen 
Havdu Brother of New Jersev, a 
liary of Burroughs Corp 
Dave Gerstein, vice president-sales, gov 
it and industrial products, Olympi 
| 


Ielevision, In Long Island City 


Dat 


' 


V. G. Nielsen and Gen. Gordon P. Sa 
ville USAI ret 
\\ Idridge Co 


g rp 
Najeeb E. Halab 


presidents, Ramo 
I Angeles, Calif 
y, vice president-com 
Servomechanisms, In 


Honors and Elections 


Wislicenus, director, Garfield 
nnel, Pennsvivania State 
uwarded the Society of 

Manly Memorial 

> for his paper “Princ iples and 
pplications of By-pass Turbojet Engines”. 
John B. Hawley, Jr., president, and 

Garold A. Kane, executive vice president, 

rthern Ordnan In Minneapolis, 

Ml received the Navy's highest award, 

) hed Publ Servi Award, 
important ntributions in the 
und production of the Navy's new 

I intiaircraft gun mounts 


George F. 


; 
l 


i 


Changes 


Peter J. Schenk, manager-projects, and 
Russel 1. Krapf, manager-finance and ad 
ministration, for the new Technical Mili 
tary Planning Op ration (TEMPO) of Gen 

| i Compa Defense Elec- 

isIon lI NIPO's headquarters 

Y California at a location to be 

ted. Charles D. Brown succeeds Mr 

henk as manager-marketing, General Ele« 

ric’s Light Military Electronic Equipment 
Department, Utica, N. ¥ 

Kenneth L. Moan, administrative cng 
neer, Chandler-E.vans, a division of Pratt 
& Whitney Co In West Hartford, 
Conn 

Continued on p. 70) 
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INDUSTRY OBSERVER 


(Eprror’s Notr: This column was written by Aviation Weex’s staff 
attending the SBAC display at Farnborough. Pictures 32-33 


on pP ie 


> Gloster Javelin pl duction 
100 planes indicating lin 

ipabilities welin devycl yp 
of a proposal for a thin-wi 
idvanced Bristol Olympu cn 


good supersonic performan 


> Project to build Avro of Canada’s CF-105 supersonic delta wing all-weather 
fighter in England also has been scrapped. This huge supersonic delta would 
have utilized an American air-to-air missile system and British-built Olympus 
engines. No plans exist now to provide the RAF with a supersonic all- 
weather fighter in Convair F-102 class. 


> New version of the English Electric supersonic dav fight 

i switch in powerplant from two Armstrong Siddeley Sapphires 
late-model Rolls-Rovee Avons with afterburners. ‘This puts th 
same power class as the McDonnell I’-101, but with a much 
Three P.1Bs have alreadv been built 


> Rolls-Royce reverse thrust device demonstrated experimentally in Hawker 
Hunter by test pilot Jim Heyworth uses pair of clamshell doors to close off 
tail pipe exit and divert thrust through louvers located on both sides of the 
rear fuselage. In normal flight, the clamshells block off louvers but slide 
backward, opening louver vents, and then close to reverse thrust. Rolls 
claims up to 50% thrust reversal effect. Unit is being developed along with 
silencers for eventual commercial applications on the Conway by-pass engine 
in Boeing and Douglas jet transports. 

> Future of Folland Gnat now is tied mainly to possibilities 
Air Force may place an order for a traimer version under 
AW Sept. 10, p. 28). Gnat trainer will be able to simulat« 
trol problems for fighter pilots and will cost much les than its compet 
the Hawker Hunter trainer. Many small] countries now anxious to bu 
Gnat are hedging until there is some evidence that devel 
be underwritten by other sources. Armed version of the Gnat h 
close to 50,000 ft. and dived successfully up to Mach 1.2 


msonic Con 


} ; titor 


opment 


> Rolls-Royce is developing two new turbojet engines. RB.106 is believed 
to be a small, high-thrust weight ratio turbojet in the Soar class, while the 
RB.108 is an extremely high-thrust turbojet, probably in the 25,000-Ib. thrust 
class. 

> De Havilland Gvyron turb running at 19,000-lb. thi 


design stretch to about 21,000 II s not vet found 
mn of how Britain's cngn velopment program 


urtram pplication 


providing another indicatic 
has far outstripped airframe d ypment in the 


> Saunders Roe supersonic interceptor powered by a turbojet and rocket 
combination is now the only entry left in this field. Parallel Avro project 
has been canceled because of economy drive of current British government. 


> Most informed people in Briti h aviation are still bemoaning 
decision two years ago to cancel the Vickers 1000 jet transport 
Government decision was based on the fact that the Vickers transport’s 
weight had grown to 250,000 Ibs. and would have required 9,000-ft. runway 
Douglas and Bocing jct transports that have cornered the bulk of the wor 
market in this class arc now over the Vickers weight, and 9,000-ft. run 

} ] +t; 


are assured at most key airports in the long-range jct international 


pattern 


> Although several British engine firms are doing research on nuclear power 
plants for aircraft, there is no firm high priority program for development of 
a powerplant-airframe combination similar to the WS 125A in United States. 
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The Heli-Rotor Compressor 


Surge-free + Efficient - No Containment Problems 





Now available for aircraft applications is a new type of rotary-positive displacement 
compressor Offering these advantages: 


e High specific delivery at high speed—up to 42000 rpm. Capacities 25 scfm to 
25,000 scfm. 

e High pressure ratios in single stage (up to 10:1) from small compact units 

e Surge-free operation with compression ratios independent of speed. 

e High efficiencies resulting from built in pressure ratios. 

e Suitable for high temperature operation — suitable for air, freon and other gases. 

e Simple construction—simple control systems. 


Heli-Rotor compressors are adaptable to a variety of drives: hermetically sealed elec- 
tric, turbine, hydraulic or direct from an engine. The design of the Heli-Rotor compres- 
sor assures unusually long and trouble-free service life. Individual compressors have 
operated without stopping for as long as 3 years. 

In these units, two helical lobe rotors trap the entering gas, compress it and deliver it 
to an exit port at design pressure. Two-stage machines with a 24 to 1 compression ratio 
have been designed. The patented design of the rotors is already proved in a variety 
of aircraft installations. 





PRESSURE RATIO (P,/P,) 


For more details on these efficient compressors write to 
STRATOS DIVISION, Bay Shore, L. L., N. Y. 
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A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


P , 
Main Plant: Bay Shore, L.|., N.Y 
Nest ast Office Westw i Bivd Angele 


Western Branch: 1800 Rosecrar Ave Manhattan Beach, Ua 














AEC and Nuclear Rockets 


Atomic Energy Commission’s bricf announcement that 
its Los Alamos Laboratory is ‘concerned 
ind development of nuclear rocket propulsion” has 
been followed by much speculation, little fact. Disclosurc 
that the laboratory’s N Division, headed by Dr. Raemer 
Schreiber, has been working on the problem for the 
brought out additional information that the 
Laboratory concerned with nuclear 
Both are operated by the University 
of California on contract to AEC. One AEC spokesman 
said the project still is in the feasibility study 
were indications, however, that work may have 
progressed as far as the development stage. Although 
would say so officially, the Air has clos 
liaison with AEC on nuclear rocket propulsion work 

The announcement was primarily a recruiting effort 
Ihe AEC said its purpose was to let 
engineers know such work existed. The 
itself was hinged upon the emplovment of an engineer, 
William F. Carlson, of Bristol, Conn 

AEC Chairman Lewis FE. Strauss recenth 
establishment of two programs to 
ind universitics in training nuclear engincers, 
nd technicians. One provides for grants of up to 
$350,000 to anv one institution for icquisition of equip 
ment, the other for nuclear materials 
nd by-products, some of it free and some at 20% of 
list price 


More Authority for CAA? 


The Civil Aeronautics Board Civil Acronautics 
Administration are launching a joint study of regulation 
of air safety to find out whether some of CAB’s rule 
making authority should be shifted to the CAA. CAA 
feels that in some regulator fields, it would be a more 
effective rule maker intimate 
tact with the problems involved 

The CAB held discussions 
representatives of the airlines, the 
trollers and the CAA to study ai 
Further discussions will be held in an 
solutions for air traffic problems 
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‘Reasonable Probability’ 


Comment of Dr. Clifford C. Furnas, Assistant Secre 
tary of Defense for Research and Development, on the 
irtificia! satellite during a talk before the American 
Institute of Chemical Engineers 

“The well-publicized scientific satellite, which has a 
reasonable probability (though not necessarily a cer- 
tainty) of success, is the most important aspect of the 
program of the International Geophysical Year 


Soviet Talent Production 


Add statistics on Soviet training of technical specialists 
including scientists, engineers, agriculturists and doc 
tors) Our best information indicates that the 
Sovicts are graduating these specialists at a rate not only 
greater than ours but at a rate greater than that of all 
NATO countries combined. For example, during the 
next five vears we estimate that Soviet engineering higher 
educational establishments will graduate about 420,000 


Washington Roundup 





people—about triple our rate.”—Air Force Chief of Staff 
Gen. Nathan Gen. Twining illustrated th 
problem with this example: “This year International 
Business Machines estimates that 7,500 mathematician 
will be needed to man computers on order, of which 
ibout 1,500 should be Ph.D’s. Here is our output 
About 250 Ph.D.’s in math will graduate this veat 


l wining 


Tighter Airways Control? 


Subcommittee on Aviation 
D.-Ark is pushing for tight« 
scheduled airline trafic. “We are 
even if the airlines don’t 


revived sub 


House Commerce headed 
by Rep. Oren Harris 
control of 
have mor 
Harris said last week during the 
revise the irwa' ind 


going to 
want it,” 
mmitte 


lirwavs 
hearings We are going to 
require the airlines to fly in the airways.” 

James Pyle, acting Civil Acronautics Administrat 
md Oscar Bakke, deputy director of the Civil Aeronau 
tics Board’s Bureau of Safetv Regulation sued i 
favor of the present CAA and CAB policy of free and 
visual flight in non-density areas against the solid opps 
tion of the six subcommittec 
ind be seen” is still the 
testified. He reported that there is onh 
small percentage of aircraft 
present.”” In line with its program for positive control 
of fast and high flying jets, Pvk mut that the 
CAA will have control over traffic 
April, 1957, and traffic above 15,000 ft. bi 

Committee howevel 

Harris observed that therc change 
in flight rules and regulations for 15 vears, and that 
the only substantial sult of the 
conflict over instrument landing svstem (ILS) versus 
ground control approach (GCA) in 1947. He added 

‘We must wake up to the fact that you can’t drive 
1 Cadillac under the same rules that apply to a horse an 
buggv. There can’t be freedom of the air when there arc 
going to be jets flving through it.” 

Subcommittee members maintained that 
possibility that the Grand C collision 
[WA and United Air Lines airliners on June 30 might 
have been avoided if the United plane had been posted 
by CAA ground personnel as to the location of the 
TWA aircraft. The TWA aircraft was notified of the 
location of the United plane through the TWA office 
when it requested a change in flight cours« 

Ihe CAA and CAB also criticized by 
mittcemen for failing to take action banning the practice 
of commercial airliners of flying low over the Grand 
Canvon area for purposes. Bakke 
ceded that this practice is one of the possibilities that 
might have figured in the Grand Canyon crash 


ALPA vs. USAF 


Air Force Secretary Donald Quarles has agreed to 
review the pros and cons of a recent USAF directive 
calling for removal of key airline personnel from th« 
Air Force and Air National Guard ready reserve (AW 
Sept. 3, p. 39). Most aviation officials, however, held 
little hope that a solution agreeable to the Airline 
Pilots Association, which is fighting the directive, would 
be reached. A conference held in Washington last 
week brought the issue no closer to a satisfactory con 
clusion. —Washington Staff 
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Freer Rein for Industry Recommended 


Defense Department study calls for better utilization 


of management skills in weapons development. 


By Claude Witze 


utilization of the 
skills is 


to speed the devel Ip 


Washington—I ull 
ircraft 
essential in order 


industry's management 


ment and production of new 
Defense Department has 
Navv and Ai 
conclusion of an. ex 
of the aircraft cvcle 
oncept to mventorv is that 
ponsibility should be given to 
trv. The report, drawn up by a group 
headed by Deputy Secretarv of Defens« 
Reuben B. Robertson, Jr.. indicates that 
the armed forces are failing to get full 
benefit from the aircraft industrv talent 
it hires 

‘We fecl,” a Defens¢ spokesman told 
AVIATION WERK, 


we Ip ll 
svstems, the 
Army, 


he major 


immed lb orce 


tensive study trom 
more Te 


indus 


‘that 
urement officers need a far better 
nition of what the industry 
Then the industry should be 
contract ilong with it, the 
possible freedom to fill the contract.’ 

In this connection, it 
that the stud group has been favorabl 
impressed by USAF’s 
vstem, although it does not specifically 
endorse the program 


urcraft pro 
defi 
can do 
given a 
ind, widest 


was indicated 


source selection 


Lower Echelons, More Power 


Second most important recommenda- 
tion is that lower echelons of militar 
procurement personnel be strengthened, 
then given more authority. This would 
ipplv to USAF’s Weapon Svstem Proj 
ect Offices (WSPO) and the Navy class 
desks 

The studv blames much of the dela 
in aircraft development on the fact that 
decisions are held up while pieces of 
paper are circulated to 
the militarv organization 

Blame for this lies in the lack of suf 
ficient personnel. USAF, for exampl 
savs franklv that it does not have the 
management talent to guide all 
systems along the path from 
oncept to inventor This is 
uircraft companies to do the job 
In exceptional cases, it has even hired 
special management consultants, such 
is Ramo-Wooldridge Corp., 
responsible for svstems engineering and 
technical direction of the 
nental ballistic 

The study group feels that, 
the military, total authority 
weapon system project should be vested 
in a single office. This office, WSPO 
or Navy class desk, must have a staff 
competent in size and qualitv to do th« 
job and make its own decisions. 


1 high level in 


nev 
ve ipon 
why it 
hire S 


which is 
interconti 
missile 


within 


OVCT a 


26 


On manv projects under the present 
vstem, an aircraft is hired as 
contractor to 


kill Then it 


mice Sk 


compan 

provide manage 
s not permitted to 
bec 1LISC vital 


militar: 


pririie 


exercise the ill ull 
decisions are laved in the 
ufine 
here are, the report savs, two rem 


status of 


the pt int where 


cdies Onc ) Tal the 
WSPO or « 
it has the COl ind 
t make dec Ol vithout fig 


wav to the t 


iuthorits 
hting it 


Other Recommendations 


| ; 


»S ond remca' 
nunication 
that the militar 
between what ! ne and what the 
rmed for Ss nec l 1S well illus 
trated bv the Ramo-Wooldridge ICBM 


inagement 


lNprove 


lation 


romcnt \ ( mn 
tol Wa | 
this servi 


dridge’s iob to kn 


provide pr 
Ramo-W ool 
t industry can 


ty 5 1D dc 


contra 
iselh 


’ 
clopment 


omplish and 
plan « ipable TY attamment 
Other recommendations of the 
craft Study Group includ 
e Greater dissemination of technical in- 
formation and requir con- 


Air- 


ments to 
tractors 


© Increased new ideas 


stimulation of 

Wnong the militan CTVICccs 

e Faster action on contractor requests 

for government-furnished facilities 
USAF’s program for circulation of 

I « hni i Pre Tram P Docu 


lanning 





First Flight of F-107 


Avia- 
an advanced version of the 
F-100 made its first flight last 
week from Edwards AFB. Pilot for the 
flight was Robert Baker, North Ameti- 
can’s chief engineering test pilot. 

At the end of the 35-minute flight, 
Baker termed 
the aircraft's drag chute failed on land- 


Los Angeles—North American 
107, 


series, 


tion’s I 


which “very satisfactory,” 
ing, and the F-107 rolled from Edwards 
15,000-ft. runway onto Rogers Dry Lake 
bed, where the nose gear collapsed when 
it struck a ditch. Damage to the aircraft 
was slight. 

The F-107, originally designated the 
F-100B, has a solid nose, with a bifur- 
cated air intake on top of and behind the 
cockpit. Speed is comparable to that of 
the Republic F-105. Powerplant is a 
Pratt & Whitney J75 with afterburner. 











ments and System Requirements (AW 
Aug. 6, p. 56) to a sclected list of po 
tential contractors is considered a sub 
stantial advance towards proper dissemi 
nation of technical information. But 
the study 
showed 


data and consider pre 


industry 
still nec 
sent effort 


group's survey of 


some manufacturcrs 
more 
nadequate 

tion, staff members feel 
more back 
ot the 


In this connec 
vital 
ground information 
irt 

.qually essential 1 
to get the data to the plac 
Bottlenecks 


regulations 


need tor 
on the tate 


there is a 


communi 
will do some good 
sive security 
in this situation. Development 
laved becau big steps in the 
the art can be missed e1 
\ lopment 1 finished ar 
pon produ ed 


usc a kc" 


L se tine 
is an old complaint, cited a ve 
the Hoover 
cused the 

in seeking 


Commission when 
armed forces of conservatism 
ipproaches. Probably 
this is more true outside the field of ain 
but there are problems in the 
budgct mission nd nmunication 
ficlds that tend to sterilize the 
mind when it is faced by 
nological facts 


new 
we pons 


militar 
new tech 


Time in Processing 


On government-furnished _ facilities, 
the study group feels too much time 1s 
Here again 
of sending a 
piece of paper from desk to desk, forc- 
ing kev people to make their decisions 
one after the other. Concurrent 
with tion 1 
speed decisions 

With 
better-informed — policy 
study group sees a need for “more 
entrated attention on the development 
of operational requirements, more com 
plete tacts to justifv a new requirement 
revicw Of new 
veapons requirements ind eft cc 
ittention to long leadtim¢ 


pent processing 
is the stumbling procedun 


requ sts 


TCVICW 
simultaneous a urged 

, 
emphasis on more timely an 
decisions the 


con 


more idequate policy 


more 
tive policy 
technical problems.” 

There ts trong feeling that th 
irmed services do not get the most out 
of their best technical information 
which comes from such places (in addi 
tion to industrv) as the National Advis 
orv Committee for Aeronautics, Massa 
chusetts Institute of Technology and 
other institutions and__ laboratories 
What is needed, in the opinion of the 
taff, is a more orderly arrangement of 
the facts and proficient funneling to 
men who write military requirements. 
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nform 
op t the 
l | thing 
nsultant sai \n 


} 
if we irc ft ACCD 


ition 
right 
group 
vement 1S 
the devel- 
from 
vith 


nh ho One 


npr 
pment of requirement interfcr- 
i with the peed 
ipons are pertcct d 
was pointed out that time is con- 
d In the de ek 


vhich new 


ypment of new ideas 
study 
breakthrough 
i single area 
cntire concept 
will be 


necntrated 
ipplication \ 

of the art in 
th« 


there is no 


} 


pial used. 


ikthroughs are in the 
vionics and re- 
the witch of a 


bomber 


CA\AMp!I in 
I 
into a fight 


Lacrosse Missile 


Single Recommendation Lacrosse missile, shown in this Aviation Week artist’s conception, is a tactical weapon 
Th tudy group make | rcC- 
1 ndation regarding the 
»¢ ( Procurement 
ASPR It favor 


limitation on 


developed for close support. Complete system design and development responsibility was 
Army Ordnance to Cornell 
the laboratory on ground equipment. Production of the missile is underway at Glenn I 


omnn« existing given by Acronautical Laboratory. Subcontractors worked with 
Regula 
lO ittention ft 
ASPR percentag 

profit that can b illowed for 
litany nding research 
7O by 


tr a 


Martin Co, Marine Corps, one potential user of the system, has begun sending personne! 
the to Redstone Arsenal, Ft. Sill and Martin for preliminary instruction in the use of the 
out weapon. Lacross is rocket-powered, has all-weather guidance system not requiring observa 


ind = «development tion of the missile during flight. Range is ipproximatels 10 mi 


particul ompani 
mall t f Defense 
ing tori Barn 


eC. C. Furnas, Assistant ceretary of Detroit A 


many ipplications engineer ichigan 


itism I I th | we goes to big 


babl rime contract whom. the profit 
yf air HT ] littl Defens« ind development U.S. kor 
» the naking mo © Robert C. Lanphier, Jr., Deputy A i] Corp 
ition t } i xiuction col stant Secret f Defens l ly and 
itary tract 1) ly naller companic logistics 
tech I \ 1] mit ti @ Charles C. Finucane; 

ypment cftort but tarv of the Navy 
n i e James Hl. Douglas, Jr., 
tarv of th \u 
e David L. Chewning, staff director 
© Thomas D. Morris, chicf consultant 


, ARDC Sponsors Study 


impor research 


ibutions 


+} } 
! ul 


Navy Seeks Turboprop 

Observation Design 
Washington—Na 

manufacturer 


design for 


lb orce 
it the tud 
nstitute i 

ti Rather, the 

Nlajor Action Obj 


| forces arc 


TrOUp 
grou] 


Defen 


until 


ch ITgce 


( impleme ntation 


be ready carly next 


int effort and Army 

were represented 

mmendations. Now 

to find 

Y them 
In the rse of its 


visited even 


their own 
out 

the staff 
manufacturer of 


study, 
DMAyOr 
manned aircraft, including helicopters, 
makers 
| from more than 600 
the Defens« Depart 
ment and 3 ircraft manufacturing 
nizations 


OmMpone nt 
Va 


resentatives 


nd research org 
The 


roup 1s 


complete report of the studs 
classified (AW Sept. 10, p 
25 The Defense Department did re 
a 12-paragraph statement on the 
which negligible 
imount of positive information 
Members of the study group, in addi 
tion to Deputy Secretary Robertson, are 
e W. J. McNeil, Assistant Secretary of 
Defense (comptroller 
e Frank D. Newbury, Assistant Secr« 


lease 


ubject, contained a 
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Of Infra-Red Radiation 


Baltimore—A_ three-weck Aun 
\rmv-Navv study to establish t 
for distinguishing between the 
ground 


ind the 


lorce 
hniques 
infra-red 
ind urborn 
trom 
is being conducted in 
irca of ¢ olor ido 
stations 


radiation from 


military targets radiation 


their backgrounds 

the Pikes Peak 
hive me 
stablished, two of them on Pikes Peak 


suring have been 


tanks, trucks, 
cities will b« 
and 


urcraft 
self-propelled guns and 
both the ground 
fram various altitudes in the an 

Air Force’s Air Research and D 
velopment Command is sponsoring th¢ 
6U-man team 

Others taking part are € hicago Mid 
Laboratories, Engineer Research 
ind Development Laboratories, Naval 
Ordnance Test Station, Naval Air Mis 
sile Test Center, Ramo-Wooldridge 
Corp., Ohio State University Research 
Foundation, Scripps Institution — of 
Oceanography, Servo Corp. of America, 
Southern Research Institute 


l‘argets such as 


measured, from 


wal 


Universit 


obs« Vatlo 
md Marine 


using cither the 


Gencral Electri 
The Arm has I 
g, and the Marin 
side (AW June 


’ 
fications now mak¢ 


tcrion kk 


yptional 


ScTVK 


ving 


1957 
Earlier this veat rm idl it 
observation plane to be capable of 
ind taking off 
1 50-ft. obstacl 
quick, deep penctrati 


wantcc 
the 
Son ft 


landing from a 


field over ind of making 
ms of enemys 
if speeds high enough to give the 


ind observer “‘additional survival 
bilitv.”’ 


At the 


to sh yw 


tine t must be abl 

down to 100 kt. for detailed 
ind for protection from 

faster, less maneuverable fighter aircraft 

to carry no armament 

cept possibly for fi 


Sallic 


observation 


ind no armor ex- 


urtain 











FRENCH AIR FORCE Sikorsky S-58 helicopter lands between two others at Air Force base 


Special Report from Algeria, Part I: 





} 


at Boufarik. 


} 


French Meet Guerrillas With Helicopters 


By Robert Farrell 
Algiers—Troop carrying helicopters 
Sikorsky S-55s and S-5Ss, Vertol H-21s 
ind Bell +7G-2s—are flving more than 
1 third of the 700 l'rench 
weckly in the Alge 


missions 
ur forces Werage 
ran campaign 
Bell 47s and Sikorski 
ing a fine job for the 


S 355 arc do 
I'rench, but 
recent additional orders for 50 Vertol 
11-2]s and 150 Sikorsky S-5S8s 
score the interest of the French in 
these larger t pes. French Defense Min 
istry was so impressed by their per 
formance that it went ahead with the 
orders despite real difficulty in finding 
the money and disagreement of the 
I'rench Air Force and 
type is best suited to the campaign. 


under 


Army over which 


Piston Planes 


Dealing with the rebels has brought 
little need for jet equipment, which 
is too costly to use against an cnem 
which rarely appears in numbers. Be- 
sides, many Algcria have not 
been modified to handle jet fighters. 

Mistral jet fighters are in operation. 


bases in 


28 


of the 300 light fig 
veal 


North 


modi 


expect to have in 


proporti vill he 
trainers, generally 


four machine guns and 


cnd, a sizabk 
American 1 -( 
fied to 
ix rockets in crwing 
Irench sav the 71 is nearly 
thei opcrational need 

Less than 10 f acrial activity ha 
been direct strafing and bombing at 


Carr 
mounts 


ideal for 


tacks against the rebels. However, the 
lrench Au il] ge this per 


whe li 


Force w enlar 
urrent equipment short 
Main job of the 
been tt p carrying, 


to prevent 


cntage 
I'ren¢ 


border _ patrol supplic 


vation, and 


reaching the rebels), 
icuation ot 
French Au 


mpl tely to 


wounded 

Force has adapted itself 
ground force requir 
Algicr 


initiate mus 


\ 


ters at 


ments, and air headquat 


coordinates but does not 


} 


Ground _forc« ave three di 

visional headquarters: Oran, Algiers 

ind Constatine. To cach: division is 

ittached 

© Mistral or F-47 tactical air group 
Phe 14-vear-old Republic fighter 


have uffered operationally, as typi 


i 


S10nnS 


idron that | 1 dozen 
mo thy be 
failure The onh 
with the F-47,” the squad 
14 vears.”” Nego 
tiations are under wav to obtain Doug 
las AD Skvraiders from the United 
States, with Chance Vought h4U ¢ 
md choi 

C-47 or Dassault 


med 1 tr 


hed by one qu 


during summer opcrations 


usc of cngine 
thing wrong 


on leader said 1S Its 


Irs as sé 
@ Noratlas, 
transport planes. assig 
group 

Division ire 


ibdivisions 


broken d 
icrial Opec! 
controlled. ‘These 

] 


besides hx optc! ind 


wher 

generally are centers 

irc igned 

1 -6s 

eSIPA and 

fighters. 

e Broussard observation transport craft. 
But the French emphasis seems to be 

helicopters, for which 

ibroad 


Included 


Morane 


strongest on 
placed at home and 
clo c to 600 


220 S-58 


irders 
have reached 
ire 100 H-21s and 


U. S. Designed 


Helicopters pr scntly being used in 


Algeria are U.S.-designed, though all 
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‘Les Peepers’ 


The French call the Lé 
and they have | 
other light observatio ift operate 
the Algerian campais These ar 
Piper Cubs, operat to the ann é 
of the Air Force by the French Army 
ind being used in increasing numb 
Pipers have done excellent ) 
duty Rebel bands had been successtul 
in iumbu hing military ct lummns THIN IT 
over mountain road but tl I 
found that if they flew even an unarmed 
Piper Cub over ¢ troo the 


staved under cover 








'b 


os 


ARMY’S VERTOL H-21 hovers in Aures Mountain region before landing. Army 


and Air Force differ over merits of H-21, 8-58. 
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“¢ 
wes 


on plate m in central Alge 


Test of Both 
French | 


NORTH AMERICAN 1-6 is run up in Algeria. Three rocket mounts are under each wing. 


ot been discl 
can be tated 
valuation test wa rricd o1 
The first took pla c over 
riod carly in July at Batn 
rod Aures mountain regio1 
ccond was held later in the month 
g it ca-level The H-2] 
by French Army pilots, the S-55 
French Air Force pilot Official 
of the thre SCTVIC( the Defense Min 
istry and civilians, including repr 
entatives of Vertol, Sikorsky and Cun 
tiss-Wright, were present 
According to reliable witnesses, the 
S-58 out-performed the H-2] though 
manv sav the Work Hors« proved to be 
1 more versatile ship for ground force 
requirements. The Army officially ad 
mits the $-58 put on a_ better 
f ! sts that the 


laryyt 


REPUBLIC F-47, leaving for mission from central Algerian base, also mounts rockets formance mit isi 
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range test, with a pavload of 
the H-21 


ith 282 


portedh was cred 
nautical mi. The S-5§ 
redited with nautical mi 
gh its fuel tank capacity is 43 gal 
than the H-2] 
ently, however t the 
base at Setif, a new 


carried out by the 


Army heli 
H-2] 
Army 

conditions that were imposed 
the official evaluation test. An 
piloted by Vertol’s William H 


rang¢ 
unde 


| 
fy oo 


a dk ¢ ided 
nautical 


il mi 
mprovem nt thoug still 35 
mi. short of the S-5S8S mark 
Another test during the official eval 
uation involved a rotation contest. Re 
portedly cach ship had to transport 150 
roops 30 kilometers Ihe 
identalh held at sea level The 
ried 20-21 troopers, for which 
that number of seats. On the 
in iccording to one observer 
ilso lifted 21 troopers but a 
ficial complained of 
within the ship 
S ‘SS iw iS pel 
| to take only 15 troopers, for 
h it has that number of seats 
Reported upshot of the contest wa 
that the S-58 made each 
faster time than the H-2] 
ter carried more cach trip 
This contrast 


7 
utility is noticeabk 


conte st, in 


Was 


“subway 
ondition 


then on th 


rotation in a 
but the lat 


of performance versu 
when discussing 
the two ships with Air Force and Arm 
officers. The 
performance in terms of rate of climb, 
forward peed ct while the Arm 
dwells on utility 
Thus the Air orce cites the fact 
that in testing the S-58, they found it 
ould climb to 14,000 ft. in 1] min 
ind that it flies at 100-kt. free load and 
10 kt. under load. The Army 
ther hand, talks more about 
doors on the H-21, 
ind case 


former invariably mention 


m SU 


enabling 
evacuation in han 
hauling cargo like 


Arm\ 


T¢ blad S or 


ind tc le phone pol S 





H-21 Maintenance Pact 


Morton, Pa.—Vertol Aircraft Corp. an 
nounced that a Bremen, Germany, firm 
will handle the 
and repair of H-21 helicopters located 


maintenance, overhaul 
in Europe. 

The work will be carried out at the 
Lemwerder and Einswarden plants of the 
company, Weser Flugzeubau, Finanz-und 
The 


agreement also gives the firm an option 


Verwaltungs-Gesellschaft. licensee 
to build H-21s for sale in Europe and 
Africa 

The West German 
placed an order for 20 of the helicopters. 
They 


French Army in Algeria. 


government has 


already are being used by the 
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so talks up the H-21 carg 
12 itter inst¢ id ot the 8-5 
the H-21’s free iccess betw 


ind troop 


ommander inside 
placement of the fuel tank 

pilot and troops, and finalh 

rovision for Carrving more 
In troop-carrving, however 
doesn't scem to br 
tween the two | 
iltitudes, as is often the 
Both the H-21] and the 
ing 12 troops on ¢ 
ly more than that 


nderstandablh the 


True h a ff¢ rcH 
if high 
case in Algeria 
S-58 have 


when operating 


iT! ombat 


rare 
{ 
le on 


like to sec modifications n 
Army, for example, is pushing for 
clf-scaling gas tanks on the H-21. Main 
tank on the 8-58 already is self-scaling 
Arm ilso interested in th idca oO 
installing a turbine engine in the H-21, 
for the ship is designed to 
loads than its present pow 
capable of lifting. This is not 
the case with the S-5S8 
he S-58 is powered by a Wright 
0-S4 engine; the H-21 bv a Wright 
0-103. ‘The S-5S8 has a take-off rat 
1,525 hp., or 100 hp. more than 
2] 
This ra por 


SOTHIC 


both 


; 


heavict 
rplant 


much 


take 


~ 


cr, according 
crvers on the s has oc 

S-58 to 
operations—such as hovering under cet 
ifting straight up out 


some dist mice 


enabled the perform var 


tain conditions or | 
f a confined area for 
that pri bably 
H-21, o1 

Vhe disputc 
nd and takeoff 
m between the An 
Ihe evaluation test 
conclusive. The Ait 
H-2] 
ward once 
Ihe Army answers that this isn’t 
the case, and claims that the H-21, with 
rotors high off the ground, can 
'and in underbrush that would foul th 
tail prop on the S-58. The Army also 
claims the Air For yr ti le 
with ground resona 
the S-58 on soft terrain 

Disinterested observers 
mswer is that the S-5S8 can 
out of spots that the H-2] uuldn’t, 
ind vice versa. With its two doors, fot 
example, the H-21 has a clear ady 
landings under certain wind 
conditions. Yet the S-58 reportedh 
easicr to land than the H-21 due to its 
ind the fact that its main 
under the pilot. In rough areas 


would have stvmied the 
it least strained its engine 

which ship can 
still going 


Arm\ 


wasn't 


ove! 
invwhere is 
| oree 

' 
ipparenth 
| orce 
space to 


and 


claims the 
needs move for- 
it gets clear of ground effect 


ilwavs 


open 


both 


intag¢ 


on slope 


extra powc! 
Car IS 
m H-21 pilot can’t be sure just where 
his main gear is scttling 

Ihe Armv’s answer is that 
1 problem for a good pilot 

A large proportion of the Air Force 
officers interviewed by AvIATION WEEK 
in Algeria felt that what was 
done with helicopters in the 
fighting could not be done in a so-called 


this isn’t 


being 


present 





Proximity Device Orders 
New York—Several airlines, including 
American, National and United, will 
proximity-warning/collision-avoid 
Collins Radio Co 
Assn 
proposal for an 
best of 10 sub 


{ THUS il 


order 


ance systems from 


following Air selection 
of Collins’ te 
PM-CW 


mitted in competition 


l'ransport 
hnical 
system as the 
airline 
action in ordering equipment which has 
not yet been developed reflects indus 
Collins 


prox- 


try’s concern over the problem 


expects to flight test a prototype 


imity warning device (phase I of a 


two-part program leading to collision 


avoidance) in 12-15 months 











var. Hel 
omp rativel 
please without 
rctaliation his 
Air Force 
entional war 
Majority of 
that the 
ing learned in 
wtant for futur 


M he 


beheve 


q 1! 
ruture¢ licopter 
50-100 men at lea 
two or three 
Savs, it wants 
hips like the 
hip the Arm) 
volvc problems ot 

ith larger roto 
priate landing area 
How the Paris 
ibout the S-58 ve 
trovecrs\ 1S best scecl 
tion after the eva 
were all in. It orderes 
This is the first of 
French use of §helic 
phase of the Algerian 


ind \ 


three 
ypters Il) 


ympaign 


Qantas Buys Seven 
Boeing 707 Airliners 

Oantas ] mpi! An sh 
Bocing Stratoline: r its inter 
With der, th 


) 


ordet d 
cvel 
national services 
Australian carrier plan t 
foreign airline to put Ameri 
iets into servic 

Delivery ot Oanta 
is scheduled for the 
May and Septemb« 
le will permit it t 
service that vear 

The Qantas order is for the 
vith Pratt & Whitnev ]57 engines, th 
smallest of the 
turbojet transport will carry 70 to 120 
passengers and a full pavload of 34,500 
550 mph.; 


Boeing 707 series. ‘Vhe 


Ib. Cruising speed will be 


ge 3,500 miles. 


ran 
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FOLLAND GNAT, now powered by 4,000-Ib. thrust Bristol Orpheus engine, gave striking demonstration at the SBAC show 


British Air Industry Shows Wares at Farnborough 


PORT SIDE view of Bristol Olympus BOL.6 engine rated at 16,000 Ib. thrust. 


ROLLS-ROYCE Avon RA.29 engine is destined for Capital Airlines Comet 4As. 


32 


Emphasis at the 17th display of th 
Societv of British Aircraft Constructors 
how at Farnborough was on sales rather 
than technical achicvement (AW Sept 
10, p 26). Some display . hike the Rol 
Rovee Avon RA.29 engin¢ ombined 
both 

Specifications oO ( on RA.29 
which will power pital Airlin 
Comet +As, report 10,500 Ib. max 
mum thrust; specific fuel consumption 
it sea level takeoff at .775 Ib./lb 
hr.; net dry weight 3,341 Ib., lengt 
124.8 in. and diameter 42 in 

Bristol's ¢ Jlvinpus is the highest rated 
British engine ofhicially—16,000 
thrust—but the de Havilland Gvyron un 
officially is rated at 19,000 Ib. Anoth« 


Rolls engine shown, the ‘Tyne (center 
the 


next page) is scheduled to power 
Vickers Vanguard and is being tested 
for the Lockheed Electra. The turbé 
prop engine delivers +,770 eshp 

Little new in the way of supersoni 
fighters was shown, but the Folland 
Gnat, designed and built as a_ private 
venture, put on a lively display. Flight 
trials of the second armed Gnat 
pected to begin this fall 

Fairey Fireflash appeared on Swift 
ind on Hunter, but is not in operational] 
use on either. Super Sprite rocket 
that have been developed by de Havil 
land as auxiliary powerplants, gave th 
Vickers Vahant bomber short field 


takeoff capabilitic 
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PROTOTYPE Vickers Supermarine Swift Mk. 7 is shown fitted with two Fairey Fireflash air-to-air missiles. 





ROLLS-ROYCE reverse thrust unit is m 
stalled in the tailpipe of a Hawker Hunter 
I Mk. 6 fighter. Outlet grills are on each 


side of rear fuselage. AVRO LINCOLN is test bed for Rolls-Royce Tyne turboprop engine 


VICKERS VALIANT bomber takeoff run is cut with the aid of two de Havilland Super Sprite rocket engines (AW Aug. 20, p. 34). 
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PARTY of Soviet air officials, headed by the Minister of Aircraft Production 
Comet jet transport plane is in background. 


visits the SBAC show at Farnborough. 


Britain Opens Curtain for Soviets 


Farnborough, Hants, England—Rus 
sian delegations visiting Britain for the 
SBAC flying display in reciprocity for 
Roval Air Force and aircraft industry 
that toured the Sovict Union 
ist summer, saw far here than 
western visitors were shown at Tushino 


groups 


More 


time 

The Russians at the Tushino air 
only quick glimpses of 
urcraft in flight and ground 
nspection from cars. At the 
SBAC show, Russian visitors were pet 
mitted 
British 


on the ground in addition to the 


illowed 
military 


h Ww 
moving 
lose and leisurely inspection of 


urcraft 
flight 


military and transport 
performances 
Commander of the Red air force 
fiving training command, Lt. Gen 
\lexei Blagoveschcensky, was permitted 

fly a Hawker. Hunter two-seater 
trainer when he asked to do so. He 
vas taken up by Hawker deputy chief 
test pilot William Bedford for two 
flights On the second, the Russian 
general made a supersonic and a 
hinding 

This performance 
irritating to the British press who have 
been barred from making flights in th« 
Hunter trainer for security 

The two-seat trainer has a less-power 
fu! Rolls-Royce Avon engine than the 
Mark 6 fighter now going to the Royal 
Air Force. 

Ihe Russians 


Ay 


dive 


was particularh 


reasons 


scored another first 


34 


Siddeley 
turbojct 


when they saw the Armstrong 
Sapphirc 
much-higher pow 
Russian 
shown west 


Ni SCOM 


ilso visited 


production line for 
[his l i 


cngm 


ngincs 
cred axial than the 
ntrifugal flow ject engine 
emers during a plant tour in 
last summer. The Russians 
the Sperry instrument plant and th 
National Physical Re Laboratory 
n addition to four ore 


Stations. 


SCAT h 


Aerophysics Develops 
Hypersonic Rockets 


Washington—Development of — the 
first of a family of hypersonic research 
rockets was annou t weck by the 
\ir Force and the Air Research and 
Development Command 

Existence of the hype 
vchicle (H'T'V) was reported by 
rion Week on April 23 (p. 31 
models of the 
two-stag¢ id propellant rocket have 
been fired at ARDC Holloman An 
Develo; nent Center The HTV, now 
nearing standardization, was devcloped 
by Acrophysics Development Corp., a 
ubsidiary of Curtiss-‘Wrght Corp., in 
conjunction with ARDC’s Wright Air 
Development Center 

Booster stage of the 
of seven rockets with 


second stage consists of 


test 
AvIiA- 


rsonic 


I went cxperin ntal 


HTVv 
fins lhe 


rockets 


consists 
three 
foul 


Peter Vasillievich Dementiev (center, wearing hat), 


AW Sept. 10, p 
long. ‘The booster 
md the 


and four fins 
] ich stugc 1S 5 rt 
) in. in diameter, 

wot nose com ontai 
that chart 


nose cone 


rc der 
icceleration and tempera 
tures and pressures. 

Nose cone configuration, 
nd composition may be changed, and 
the effects of the 

lation to 


] 
n croavinaMml 


dimensions 
changes studicd in 
hypersonic flight, giving data 
shapes, wrodvinam 
rocket stability and pre 
distribution, according to ARDC 

H'I'Vs are fired from a 16-ft. portable 
launcher All seven booster rockets are 
ignited simultaneously. Separation ig 
nites the four sc¢ rocket \ 
veral times that of sound is 
two seconds after launch. Six 
cconds after burn-out, three laminat 
class fiber fins are blown off the second 
tage by small within = th 
rocket, and the main 
cone tumble to earth in a flat spi 
bout 100 mph 


HTVs ITC 


cating, 


ond-stag¢ 
peed s¢ 
TC iched 


charg¢ 


bod md nos 


expected to st about 
$5,000 each. Work on the 
contract began in 1953 
was in November, 1954 
Dr. Roscoe H. Mills, 
fluid dynamics research 
WADC’s Acronautical Research 
ratory, is directing the research. Ken 
neth F. Stetson and Lt. John H. Lane 
ie WADC task scientists on the 
project. (Picture of Acrophysics’ hyper- 
onic test vehicle appears on page 11( 


S1 million 
First flight 


chief of the 


branch of 
Lab« 
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“One Sword 
Keeps Another 


In The Sheath” 


George Herbert 


GOVERNMENT PRODUCTS DIV! 


is George Herbert, distinguished clergyman and poet, realized it many 


go, so do the people charged with our national defense realize it 
Tt} 


At RI , aS prime contractor to the United States Government, and sub- 


contractor to other industry leade: are proud of our contrib 


tion to 


that strength which is keeping us at peace. Our integrated Government 


Products facilities are presently in quality development and production on 


in 


, ’ 
air frames, missile and jet engine Components, airborne ordnance 


electronics and ordnance materiel 


Yes, quality products, at a low per-unit cost, and delivered 


this is Rheem. 


YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company e GOVERNMENT PRODUCTS DIVISION 


DOWNEY, CALIF. © SAN PABLO, CALII * WASHINGTON, D.C. © PHILADELPHIA, PA, © BURLINGTON, N., J. 








DESIGN 


PROCUREMENT 


CONSTRUCTION 


OPERATION 


"= TrOMIcC 
ENERGY 
FACILITIES 


...Jor power generation 


...for research 





THE RALPH M. PARSONS COMPANY | 





ENGINEERS * CONSTRUCTORS 
LOS ANGELES 





Crowds Drawn by Air Show Save 


Canadian Event From Extinction 


By Alpheus W. Jessup 


loronto—U 


it i 
minal fe ri 
’s exhibition 


ice will be 


cnt Wwiatwr 
ils hope th 
ill be able ¢ 
1958 show 
the Cana 
1c military 
thei 
raft Industry and 


ncrcasc 


representing 

irling ha 

th it how 

ired air show 
ired to tak 

f the Roval Can 

lar] re now pr 

it re dvnamic displa 

It that the U.S. dominated thi 

how. In particular, they wer 

rrined at having the U.S. Navy put 

n obviously best show in th 
schedule 


Blue Ang 


bviously best spot on the 
the concluding act bv th 


erobatic team 
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Most important to both AITA 
RCAI ] the n d t 1] 


N 


@ Demonstration of the d 
Beaver and Ott 
orts. The 1,000th Beaver von 
( Havill 
¢ ++ N< 
200 Otters h cn built with at least 
ther 160 firmh 


flight of 


Havilland 


mphibious high 


scheduled 


four | S Navi 


NM 


© Record 


rh 


* Major show ng 


News Digest 








Russians Absent 


Russians did not appear at the Cana- 
dian International Air Show, despite the 
interest. that they 
Alberts, president of the Toronto Flying 
Club, at the Tushino flyby (AW July 2 


p. 29 


expressed to Edgar 


In fact there wasn’t a murmur from 
the Soviet about the 


The Russians are reported to have 


Union loronto 
show 
applied to Canada’s Ministry of External 
Affairs for permission to be represented 
at a display in some other Canadian city 
in October. No display is scheduled for 
the time and place mentioned. Without 
explanation, Canada turned down the 


request. 











Nlore 


+] ) S 


than a third of N 


Morane Saulnier \S 
\ Certif 


r 


Martin TM-61 


Matador 


USAF Airways & Air ( 
will al USAI 


} 


Lockheed P2V-7 Neptunes 


fitted with 16-ft. long, 5-ft. wi 


main 


Vulcan 


Avro 
I 1 Olvmp 


; 








AIR TRANSPORT 





Special LATA Meeting Report: 


Jet Orders Demand Airline Sales Push 


° . ° » e tail sane - , ~~, 

Director General takes calm view of capacity vices, transportation to and from 1 
- mals l its ry hotel facilit 

implications but emphasizes breadth of increase. ond ¢: id inform 


, 
tine of day ¢ night 


By Robert Hotz e airlines h CeIn 1 t e Navigation facilities. ©O 


f " iwation 





Edinburgh, Scotland—Internatior 
rlines must go all out for the m 
transportation market if the ire 
ntecr the coming jct age successfull 


Sir Wilham IHildred, director gen 
told the opening session of the twelft 
mual general meeting of the Intern 
tional Air ‘Transport Assn. here 
Ile warned airlines that the flect 
ct transports thev have on orde1 
d the present capacity of with sound econ 
500-plane fleet bi . ; 
alll: ier cael Other Major Requirements 
Among oth 
the jet age on pel r ) 
un told IATA members © structure, Si ham cited nation boundari 
ist of future capacity of © Scheduling. ravel in the ON will 
falls about halfwav  be- future will depe d in lar ! sur ! ul planning 
n the prophets of disaster who feel — cfhicient — utilizatio tra , ms in all 
irlines have bought new <« ipacity ficets IS mecal rin travel ; lia 11 \l] 


inv foreseeable traffic rise 


MW MAAC 


} 
yptimists who look for a ca tion, with night 


1960 and are warn iccepted a 
s will be rising un- — vision of 


aes 
it techni 

ms mu 

tional prestig 

e Ground handling. 


Onl 


tween tho 


must usc them, a ling 
liam. This has created th 
dling chaos that exist 
unnecessary tim 
med that the 
und handling 
th ict oC 


| 
cloping t 





the curl 
piston engin transports ifter 
-- come operational in large numbcrs 1 
H ° scrious technical and ccenomic problem 

Bristol 173 Tail Change the airlines will face. Sir Wilkam also 
Bristol 173 helicopter displayed at Society of British Aircraft Constructor’s show at Farn- ited two great unknown factors it 
borough carried horizontal stabilizer and vertical fins. Previous configuration had V-shaped = making accurate appraisal of the 
fins combination like Beechcraft Bonanza. nomics of the jet tran port cra: 
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} 


© Existing restrictions of tourist trav« 
from Europe to America. He warned pp t] 
it means must be found to make th« IATA is not rte] and that th 
insatlantic tourist trad« 1 two-wa\ national air transport industry 
trect made and could not be condition« 
e Influence of fare structures on trafh hat kind of control,” he said 
volume. He warned that major increase rapidly growing dynamic industr 
the volume are not possible be bound in the straitjacket of 
mall and frequent reductions tional monopoly, working 
vasscnger-mile, but ngements that are designed t 
h more substantial, if less wn output ind ke 
fare stru rai ymmodit vh 


ATC System Forees Change in 
health of as 
yi Passenger Ticket Buying Habits 


it ff 


fare pel 


h mg 


nts dur 
ing 19 
e Passenger traffic sh d an incr By Glenn Garrison 


1954 


; 


New York—\NI 


dom 1 1¢ 
kilometers in change cir ft t-b ng h ler trict 
10% for the ndustt le ¢ limit plan going VIC 

‘ ® American Airlines 


; } 


mil 


the At 


Ty ? +} 


e Revenue of airlines ro 3 billion <¢ » pick up the 
1955 1954 in md 1 h the rricrs have e EKastern Air Lines p 


About $2.3 bill 


on of the total 
unt for by ] nger trafh 


Cargo brought in | 330 million 
Mail w d I] 
e Operating profit rose 


r¢ In » mn 


l ( ntint 
oA th \] 
1] Y 1 dk 
ional Airlines 


nt 


e Nat 


ind 
1954 
that prima 
: 1) 


UISTTICSS we're i most ! ise 


] 1 
the domestic industry deadline 


nal uirling 
iin dn Second Phase 


cited a $3 million loss Most airline hicial cx pc 
nal url nk for 1954 on cct nd ind more st ngcnt nh S( 
f S] billion program, monctary penalties for 


; 


Ww up 


ate cancellation or failure t 
Reply to Critics inaugurated o1 hedul 
Sir William lashed out at critics of — tion requires 75 iwreement 
IATA whi ve taken issue with IATA irricrs at a mecting in De 
mentioned bi Civil Acronautics Board approy 
targets were readily recog he industry scem onfider 
Civil Acronautics Board — few difficulties will be met in oper 
ind th megressional subcommittes under the new rules, but the next 
headed by Rep. Emmanuel Celler, months are scen as a shakedown period 


; ; +}, 


D.-N .Y).,who has charged that IATA luring which public reaction 


ized as 
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md the ATC deadline on late 
reservations 

First phase of the ATC plan will re- 
cost to the 


according to their predictions, despite 


going DC 


A 
negligible carnicrs, 


sult in 
heavier initial workloads through longer 
conversations between agents and cus 
tomers, changes in internal procedures, 
ind ticket 
facilities idditional 
ported 


necessary. Feeling is that the initial in 


widening of 
No 


ind 


purchasing 
hiring is re 
none is expected to be 
in workload will level off as reser 
ind becom¢ 
iccustomed to the Also, 
success of the plan automatically would 


CTCASC 
vations peopk customers 
new sctup 
mean less juggling of reservations and 


space 


Move Slowly 


Airlines generally arc slowh 
in establishing new ticket pickup points 
ATC resolution. Ex 
facilities, travel 

SCTVICeS CX 
panded use of mail plans and 


moving 


' 
is suggested in the 


irline 


oth 


isting pickup 


gent es, deliver 
mone 
tak 


xp cted t 


wcds 


+} 


1) CT 
Phrough 
for the 
CIVING 
sentation urport 
The ATC plan ts 
problem, and les 


for the 


biggcr, 


something more of 
in immediate ad 
than 
Ihe 
haul may b 
find it diffi 
ult to re c its customers to take the 

k up tickets in advance of 


\lso, « 


mM ler 


r 
ort-haul carrict 
the long-haul airlines 
lox i car©rric! whosc wcTage 


under 100 mi. ma more 


onvenient pickup 


it th locations are apt 
ibundant 

fecl that th 

» their advantage in th 

\ larg per ge of the lo 

urline s no hov S What b 

with the 

If the industry no-show prob 

therefore, th maller 


ilitic¢ 
less 


though 


onnecting trunk 


Cant d 


ilre id 
nvince the public that 
r the 
rricr s 
lists 
materials to travel a 
Replies t 


OI ible I 


made consider 


plan is f 
Ss the 


ailing 


customer’s good 
Advertising, Ict 
brochures to travel 
gents 

the 


holders 
sed the point 
sO fal hown fav 


ording to airline 


have 


soul 


Preparatory Job 


job has been 
training of reservations peopk 
vho bear the primary responsibility for 
elling the plan to the public 

For example, American 


that each of its 3,500 


Biggest preparatory 


iirline 


estimates 
reservations 


40 


ents required seven hours of traiming 


ig 
nd familiarization in the 
This 


to hive 


svstem 
of four 
most new 
urline 

manual 


new 
ompares with an average 
went for 
the 


CTVICC 


hours pet 


procedures, iccording to 


American’s customer 


concerning the procedures contains sam 


ple agent-passenger onversations to 


] 


cover various time and personality n¢ 


gotiations under the new rules. One of 
them goes like this 
On September 17, M 
reservation on Flight 
September 28 
Agent—" ‘NI: 
vour rescrvation 
vcr 20. Can 
by that time?’ 
Mr. Stark No.’ 
Agent offers all 
rrangcements nom 
ptable to the 
Agent Nir. Stark 


Stark secur 


SFO-DCA, 


will hold 
Septem 
ticl 


Stark, we 
until 6 p.m 


vou purchase vout ickKct 


cust 


reservation no longer than 6 P 
tember 27. Is that satisfactory? 

Mr. Stark—‘“‘No, | 
ticket just before departure, s 


for 


ilwavs g¢ 
hold 
me.’ 
Agent ‘Mr. Stark, in a 
solve the no-show problem, all airln 
ticket to b« 
vance. As vou find it inconvenient 
secure confirmed ticket, it 
possible for us to hold thi 
Reservation 
noon the dav before departure 
ily be supported — by 
ticket Phat is the 
passcngers are not 
secure tickets in 
Mr. Stark 
manager.” 
Agent calls supervi 
American and the oth 
Nir. Stark will 
ort 


require a secured im 


your 


for vou mace 
necess 
firmed 
\ he ni 
id\ mice 
Lt TiC 


Kastern’s Advertising Practices 


Criticized by Delta 


W ashington—! 


Pressur©e 


mind 


thy 
Delta qu fio1 
that its DC-7B 
fast t, quict¢ rune 
ited the Convair 440 and Vickers 
hallenge the qui test” 
the DC-7(¢ to challeng« 
newest” claims. And Delta pointed out 
that its DC-7s are scheduled for th« 
me flight times as Eastern’s DC-7Bs 
Eastern that the DC-7B 
s the newest transport in domestic serv 
ice and pointed out that Delta has used 


claims 


is the 
ay It i 
V isc 


label 


newcst 


ount to 
ind 


countcred 


and National 


f 


quld 
CAB Ofh 


id that I 
the Board into 
mind before the decision 
As evidence, National 
pic f material Eastern 
to have distributed to emplove t 
Miami and New Orleans in an effort to 
inspire political and ssure on 
the CAB in favor of | 
National of Cx- 
trajudicial tactics in attempting to get 
the Houston Chamber of 
to take action favorable to Eastern. 


ressul 


Durfee 


suppos | 


cnt 


civic prc 
istern 
ilso accused Eastern 


Commerce 
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CAB, SEC Continue 
Stock Leak Probe 
Washington—Efforts by the Civil 
Acronautics Board to determine 
leaked the news of Northeast Airlines’ 
w FI lorida-New York route to Wall 
reet have produced i CAB employc 
me illegal stock last week, but 
urce of the leak is vet to be ex 
CAB search for th« 


leak, the 


Helping the 
ce of the 
Iixchange (¢ found _ that 
Albert H. Ruppar, a Bureau of Air 
rations trial attorney, bought North 
st stock in violation of Board rules 
Ruppar has left the CAB 
When Ruppar’s stock purchase wa 
discovered, the CAB gave him five davs 
Five davs later, the CAB 
‘tatement that, after a hearing 
matter, it had voted to discharg« 
ind had accepted his resigna 
under Civil Service 
Ip] den ill ¢ 
Cak ilthe ugh he 
with his stock purchases 
the CAB said its ac 
based upon Ruppar’s purchas« 
) shares of Northeast stock on 
f in violation of CAB rules 
Ihe Board said Ruppar had testified 
t he bought the stock on the advice 
in account clerk u Washington 
rage firm who told him of unusual 
ity in the stock on the morning of 
3, the dav after the CAB decided 
Northeast the New York-Florida 
1 closed meeting. The broker 
roborated Ruppar’s testi- 


Securitic mcd 


OMMNISsion 


( px 


to explain it 
ued 


on th 


regulations 
mnection with 
admits violating 
rules 


he ring 


inside 1h) 
n and savs he bought the stock 
on the basis of the tip from the 
sold his 


below its 


had 1 


ge firm. He said he 
ist stock after it 
original peak lost 
The S« ind Exchange Com 
1On ind CAB irc continuing to 
investigate tivitv in the stock 
right after the decision in favor of th« 
New England airline, and the chairmen 
of the SEC and CAB have asked the 
Criminal Division of the Department of 


Justice to 


CAA Adopts Cure 
For Storm Clutter 


to circular polar- 


sank 
ind moncy 


uritics 


sudden a 


take an intcrest 


Washington—Plan 
ize 47 installations to 
clutter 
the Civil 


radar climinate 
announced 


Acronautics Ad 


precipitation wcrc 
last eck by 
ministration 
The program calls for circular polan 
zation of radai 
ASR it existing and of 
equipment yet to be installed at other 
site The modification will enable con 


airport urveillance 


locations 
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who 


trollers to continue operation of radai 
trafic control weather 
conditions 

ASRs used by the 
vertically o1 
urcraft operating in 
ire often lost on the 
clutter 
it | 


under most all 


CAA are presently 


horizontally | 


polarized, nd 
storm conditions 
radar scope in rain 
now 
ASR 
Jun 
Idlewild, 
ind Chicago 
ind the 


i\Guardia was modified last 
Circular polarization of ASRs at 
New iTkK, Boston \ hington 
O'Hare has been 
racted for change-ove will be 
completed by the end of the vear. All 
six ASRs were circular polarized by Ai 
Instrument Laboratories 

Il hrec tvpes of ASR are 
the program—ASR-3, manufactured b 
Bendix, and the latest type in CAA use; 
ASR-2 (General Electric ASR-] 
(Gilfillan), installed in carlicr programs 

Average cost to circular polarize each 
ASR alread $15,400 as 
compared with $5,000 for nevw 
to installation 


Con 


port 


COV ¢ red b 
ind 


installed is 
equip 


ment prior 


Rails Ask End to 


Washington—In a renewe 
against the air transport industr 
last 
mands for repeal of the “need” prov 
the Civil Aeronautics Act in 
order to put an end to airline subsidies 

Ihe Assn. of American Railroads, in 
1 booklet distributed 


schools colleges, 


railroads week revived thei 


sion. of 


primaril to 
( illed for 


idoption of airways usct 


and the 


charg ind 
in increase in airport fees to attain self 
supporting airport Ihe booklet wa 
co-authored by Burton Behling 
Richard Blackwell of the association 
Behling told Aviation Week that 
the publication did not necessarily 
mark the beginning of a new campaign 
but 
“public service” device on request of 
AAR field representatives 
Ihe booklet declared that air tran 
portation is no longer the “infant in 
dustry” of igo but 
1 “young giant come of age.” The au 
stand that subsidies 
paid until they “full 
was termed unsound on ground 
MITIVCS 


ind 


iwainst subsidies was printed as a 


two decades rather 
should be 
maturity” 
that 
it full 


lines’ 
reach 


no growing industry ever 
maturity 
Ihe 
without 
from military activities in the develop 
iation Thev cited th 
jct transport as an example 


that, even 


benefit 


contended 


the 


iuthors 
subsidy, lirlines 
ment of 
Bocing 707 
of aircraft development 
the expenditure of public funds 

Ihe 707, the authors wrote, “is an 
idaptation of an Air Force tanker, and 
both the sam« 
government-owned plant 

They 
joving scientific sponsored 
ind financially supported by the federal 


, ’ 
ichieved dD 


will be constructed in 


ilso accused the airlines of en 


resca®c h 


SInce hive decid le tu der Cll 
ASRs will be 

ible” so controllers may return 
tical or horizontal 


S ible 


cul ‘switch 


r polarization 
to vel 


best p 
weather 

Experience of military 
ircular rization has d 


] 
the cfc 


pol 
ctivenc of t] 


] 
Circular polarization f 


dification 


ASR 


lso scheduled for 
Atlanta, Baltimore 
land, Denver, lort 
ng Be ich Li 5 
Nashville and San 

Anchorag¢ 

ton, Chicago 
rado Springs, Columbu 
ton, K Dallas, Detroit 
Houston, Indianapoli Jacksonville 
Kansas City, Memphis, Miami, Mh) 
waukec Minneapolis, New Orlean 
Norfolk, Oakland, Phil Pitt 
| Portland, Salt Lake City, $ 


burgh 
Iran o, Seattle and St. Lou 


] 
Buftak Burbank 
W ortl Kn 
\ng ww» Li 
Anton: 
Birming 
Midwa Cok 
Ohio; Coving 
Honolulu 


delphi 


Airline Subsidy 


Nation \ 


nit 
nauti 


rovernment through the 
Committee for Aer 
Lhe b that dom« 
transportation be forced “to dem 
trate it inherent potentialit 


for improvement 


visor 
oklet urges 
own 
further gt 

in cconomic environment of scl 
Specifically, it called for 

ind for all tl 


Carrie 


ind 


iaaecalale 

rr . 
@ Discontinuance “onc« 
nt of 


should be 


ubsidies to ail 
| hen cfort! 
furth« 
—_— 


scparanion 


payin 
which requires 
to support themselves without 
recourse to the public treasun 
booklet with the 
of mail par ubsid 
whether all elements of 
been ¢ the plan 
the Civil Acronautics Board for “bar 
vith the r! 
mail rate agreeable to all parti 
stand taken on the ai 
of first-class mail, but these lower rate 
ind air freight omp 

with the higher allowances for air mail 
of sul 


took issuc 


" 
thon 


ind and que 


sub id hac 


liminated bi It s 
rive it al 
es. No 


; 


raining uirlines to a 


Was movemen 


rates were 


to suggest an clement ysidy within 
the SCTVICC 
e User charges to airlines and civili 


operators to help cover cost of airwavs 


rates 


ind airport maintenance and 
Ihe report said the airln 


support 


tion 


inmxious to obtain even greater 


for airways improvements as a way ot 


; 
reducing revenue losses incurred by 


cancellations caused by an 


dclavs and 
trafhe congestion. 

eEnd of “preferential treatment” to 
The booklet 


] } 
railroads are place t 


supplemental 
held that the 
disadvantage 
trafhe because irregular carriers are un 
restricted by 
by the Air Force in the 
raft.” 


uirlines 


military 


in competing fo 


ind are aided 


“form of low 


regulations 


st alr 
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A SATISFIED CUSTOMER 
FOR THIRTY YEARS 


Thirty years have brought radical 
changes in Air France equipment, 
but not in its reputation for 
dependability and comfort aloft. 


Ask Mrs. Charles Ridington of 
Lansdale, Pa. In the picture above 
she is one of the group boarding 

a Farman “Goliath” in France 
prior to her flight to London. 

The date was July 4, 1926. 


Now 30 years later, Mrs. Ridington 
will once again be an Air France 
passenger. This month she will be 
one of a group like those in the 
picture below boarding a giant 

Air France Super ““G” Constellation 
enroute from New York to Paris. 


4 
R UNION, —— 
— 


Air France is proud of 

Mrs. Ridington’s continued 
preference for its services. 

She is typical of those who have 
helped make Air France America’s 
favorite European Airline. 


Mrs. Ridington’s 1926 airline ticket. 


OVER 4,000 PERSONS A DAY TRAVEL 
_— TO 236 CITIES IN 73 COUNTRIES BY 
* 


ww) AIR FRANCE 


THE WORLD’S LARGEST AIRLINE 
WITH 177,740 UNDUPLICATED ROUTE MILES 


NEW YORK ¢ ATLANTA « BOSTON « A . VELAN 








Airline Traffic—July 1956 





| Per Cent 
Total Revenue to 
Express Freight Revenue Available 
Ton-Miles Ton-Miles 


Revenue 
Revenue Passenger- 
Passengers Miles 
(000) 


Load 
Factor 


| 
| 


| 
| 


DOMESTIC TRUNK 
American P 4 ; 720,811 
Braniff . , 111,566 
Capital ; 156,466 
Continental : . 26,272 
Delta 950 | 236,373 
Eastern Q , 370 ,837 
National 3 : 39,490 
Northeast bia Oia . . 15,502 
Northwest . | ‘ 190 ,899 
Trans World ' : 625,227 
United . 7 . 911,38) 
Western : | 78 447 


INTERNATIONAL 
American , , 874 
Braniff 
Caribbean Atlantic 
Delta 
Eastern 
National 
Northwest 
Pan American 

Alaska 
Atlantic 
Pacific 
Latin America 
Panagra 
Trans World 
United 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 
Mohawk 
North Central 
Ozark 
Piedmont 
Southern 
Southwest 
Trans Texes 
West Coast 
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HAWAIIAN 
Hawaiian 
Trans Pacific 





CARGO LINES 
Aerovias Sud Americana 
Flying Tiger 
Slick 
Riddle* 
Seaboard & Western 


HELICOPTER 
New York Airways 
Los Angeles Airways 
Helicopter Air Service 





ALASKA 
Alaska Airlines , 39.79 | , 893 966 647 
Alaska Coast ‘ 65 63 5,738 69,055 | 
Cordova , 58 90 , 500 251,118 
Ellis Air Lines . _ 53.71 | | 2,527 50,930 
Northern Consolidated * aitee 
Pacific Northern , 11,304 65.13 : 343 ,046 1,633 , 827 
Reeve Aleutian*.... . ce , 
Wien A’asa.. , 2,237 | 13 42 ' 1,378 ,872 1,636,015 











“Not availab'e. 
Compiled ty AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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BANNERS hie 
INNS SITES 


on target 
a continent away 
through Burroughs 


computation 


Burroughs 


The Foremost Name 
in Computation 


For some time, Burroughs has been participating in the 
U. S. Air Force Ballistic Missiles program in the field of 
guidance. This program consists of two intercontinental 
ballistic missiles: Atlas and Titan, plus an intermediate range 


missile, Thor. 


Here's more proof that in its specialized areas of computa- 
tion—instrumentation, control systems and data processing 
—Burroughs has what it takes to shoulder the overall 
responsibility for defense projects from beginning to end: 
(1) from research to development; (2) engineering and 
tooling; (3) production, testing, field service and training. 


We welcome inquiries regarding defense contracts in all 
areas of our demonstrable responsibility and competence. 
Write, call or wire Burroughs Corporation, Detroit 32, Mich. 


INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE: 


Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Research Center, Paoli, Pennsylvania 
ElectroData Division, Pasadena, California 
Control Instrument Company, Brooklyn, N. Y. 
Electronic Instruments Division, Philadelphia, Pennsylvania 
Electronic Tube Division, Plainfield, N. J. 

The Todd Company, Inc., Rochester, N. Y. 


Looking to future expansion, Burroughs invites inquiries from qualified engineers. 








SAS Staggers Seats 


Staggered seats will be introduced on Scandinavian Airlines System DC-7C North Atlanti 
Global Express flights this month and next month on Los Angeles to Copenhagen trans 
polar route. Design staggers seats 44 in. from former three-abreast straight-line tourist con 
figuration. Combined width of all seats is 5 ft., individual cushion width 18 
top of cushion to floor is 194 in 


in wind from 


CAB Revives C & S Rate Case 


W ashington—( 


l l ] ! l vh | FOC ding 
Suprem ended that the B 
offset decision | not have ¢ powcr to rcopen 
lared CAB pol rnati rat Dt CAB 
hat an airline's hy irlit men Ph 
uuld offs 
crnational il experience 
ist on Which it was 
Lhe CAB said refusal to re 
perating results during th 
ould leave C & S (now Delt 
return | mvestment 
riod and over $] million mo 
it could show a need f 
using CXxCCss isis OF Opcrating expericn 
t international Dissenters Gurnev and Denn 
their “firm belief and conviction that 
ral took the de e Board matter of poli ind 
Supreme Court itter « w should not reopen” th 
ind rr I rl ra ssuc Lhe added 
fur Wi mnclude 1s 
infair to the carrict the 
public and to th 
xaminer found — review a rate which ha 
d by $700,001 ipproximately five ve 
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under th party to the pro 


manifest) 
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Ozark Recommended 
For Quad Cities Route 


W ashington—() \ 
, { \ 


Bad Approach Blamed 
In Eastern Crash 


Washington \ 
| 


SHORTLINES 





> British European Airways 
q © Dauabi ' 
¢ d vith \ 
London-Dubl 
cl \I n he ; 


n 





ee 
‘2 


u 
Advantages of the 


ROLLS-ROYCE 


CONWAY 


BY-PASS TURBO JET 


tor long range airliners 


* 
Lower weight giving increased payload 
= or c 4 
Lower guaranteed specific fuel consumption 
Lower first cost and operating costs 


Less noise 


ROLLS-ROYCE AERO ENGINES LEAD THE WORLD 





cls, Frankfurt, Dusseldorf, Amste 

n, Zurich and Rome via Manchester 
\ ipital investment in Aer Lingus 
been cut from 40 to 10%, but 
ord Douglas, BEA chairman, will 1 
m the board of directors of th« 


11 


( 


> Bolivia has purchased cight B-17s for 
the u of the government and th« 
vill be econditioned — in 
used to t Insp rt food and 


within the country 


Bol Development Corp Lhe 


apital Airlines inaugurated four new 
unt flights last week between New 
nd Chicag All four flights arc 
heduled for 2 hr., 50 min 

ha 35 Viscount 


> International Air Transport Assn. hia 
pl labels t 
for marking perishabl 
ifter Oct. 1. The pictorial 

yf a standardization pro 


N« W labels for 


cre intro 


duced three new svmbol 


> Lufthansa open 1 route to 

I'cheran this weck and ; to extend 
ute to ‘Tokvo by 

> Nohawk Airlines has inaugurated 

ervice to Glens Falls, N. Y.. with tw 


round trips daily connecting the cit 


with Boston, Syracuse, Rochester, Buf 


fal nd other northeastern points 


> North Central Airlines claims a local 
urling passenger ord with 56,467 


yasscngers boarded in August 


P Singapore's airport trafhe increased 
) in the first half of the vear and is 
total more than 300,001 


© Sovict Union ha isked permission 
for Acroflot to fly over West Germany 
when it opens new routes to West 

pean cities. Such permission must 
ome from Britain, Irance and the 
United States under terms of the Ger 


man peace treats 


> Swissair is doubling the size of it 
New York reservations department to 
handle increased transatlantic — traffic 

Swissair carricd $8,561] passengers 
in Julv, 15% more than last vear 


> Tokyo International Airport will bx 
improved in a $15.8 million govern 
m designed to prepare the 

yperation \ new 10,000 

will be in yperation by 1960 

3,000 ft. runways will be 

OOO ft okve o will 


nt an 
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AIRLINE OBSERVER 


> Sncase will bring its twin-jet Caravelle airline to the U. S. about May 
1 for a tour which may last two to three months. It will visit the main 
bases of all major airlines. ‘The first three production airplanes will be 
delivered to Air France in 1955 and probably will be placed in passenger 
service on Air France routes in the Caribbean. By that time the French 
airline may have completed its arrangements for service out of Miami to its 
possessions in the area. Nine Caravelles are scheduled for delivery in 1959. 
In 1960, Sncase plans to turn out four aircraft per month. If orders are 
sufficient, it will double this amount. Should the Caravelle attract a large 
number of orders, Sncase has arranged with Republic Aviation Corp. for the 
establishment of a second production line in the U. S. with a capacity of up 
to seven aircraft per month. 


© United, Northwest and N 


Convair 880 medium 
mav place a sizabl 
Bristol Britannia turbo} 
Gardner, the airline 

ves Immediately 


llow th m to ce 
people which, he 


cmphasized, however, that n 


> Convair 880 jet transport will sell for $3,650,000 including reverse thrust 
and engine silencer. If 880 sales reach 250 aircraft, Convair plans an across- 
the-board rebate to purchasers that will bring the cost down to $3 million 


' , ; , 
© Lockheed Aircraft is launching full-scale drive to expand the market 


for its 1049G, 1049H and 1649A transpor ] 
i 


Company's top sa ofh 
] 
re convinced there is big potential | 


or high-performance 


transports despite the coming of turbojets an 


turbopr ] 

> Capital Airlines estimates the Rolls-Royce Avon 29 turbojet engine power- 
ing the Comet IV will have logged one million hours by the time the first 
Comet on Capital's order is delivered. 


P Two new turbopr p transport 

strong-Whitworth has started 

twin-cngin turboprop for combined freight-passenger operation 

\viation is developing a 40-passenger version of its Twin Pioneer 
P Ansett Airways and Butler Air Transport, rival domestic operators in Aus 
tralia, are planning a merger that will bring an end to the one-year-old rate 
war (AW Sept. 3, p. 47). It is understood that the proposed merger is 
strongly opposed by Australian National Airways. ANA, already a large 
stockholder in Butler, may seek a majority voting right by buying more shares 
in hopes of killing merger negotiations. 


> Air ‘Trafic Control Assn., representing approximately 2,000 controllers, has 
challenged the Civil Acronautics Administration to denv or confirm a Civil 
Service Commission statement bv chairman Philip Young that the CAA 
has agreed to a CSC program on controller standards that may result in the 
downgrading of some personnel (AW Aug. 27, p. 30). ATCA says its mem 
bers were led to believe that the CAA had opposed the standards which 
formally went into effect Sept. 1. No action has been taken, however 
pending CAA-CSC review 


> Acting Civil Aeronautics Administrator James Pyle has announced his 
intention of continuing policies and programs of the late Charles Lowen 
without change. Lowen died on Sept. 5 (AW Sept. 10, p. 41). 


> Two Civil Acronautics Administrati 


y ] ' ‘ 
production and technical matte he Loren 


facturers of VOR units that wi 
the jurisdiction of Intcrnation 


installed on 











Vital accessories 
for the fastest fighters 


AFTERBURNER ACTUATORS ~ the Lockheed 
F-104A Starfighter, world’s fastest fighter plane, has four 
\eroproducts actuators on the afterburner for orifice con 
trol of its J79 eny..e. Designed for extremely high tempera 
ture operation, these hydraulic actuators are synchronized to 
co-ordinate in perfect unison, providing instant, positive 


WING INCIDENCE ACTUATORS ~ the Chance 
Vought F8U-1 Crusader, world’s fastest Navy fighter plane, 
showing its unique two-position incidence wing in “up” posi 
tion for take-off. Inset shows normal flight position. First 
operational plane to incorporate this principle, the F8U-1 has 


control of the afterburner nozzles. This patented feature of 
mechanical synchronization provides precision positioning by 
incorporating flexible shafting within the hydraulic tubing to 
co-ordinate the linear travel of the actuator pistons. Another 
safety factor is a stroke limiter which prevents the tail cone 


from closing completely in the event of hydraulic failure. 


an Aeroproducts self-locking hydraulic actuator which con- 
trols the angle of attack of the wing. Changing the wing angle 
permits the Crusader to land level with the runway of the 
carrier deck, giving the pilot better visibility and permitting 
use of shorter, lighter landing gear. 
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Douglas A4D Skyhawk — Aeroproducts emergency air-driven 
generator is first production application of ram air-driven 
equipment. Suspended beneath the fuselage, this lightweight 
unit (22 Ibs.) gets up to speed in less than 1/10th second and 
develops 1.7 KVA @12,000 R.P.M. to operate radio, lights, 
instruments, trim tab and elevators. It has successfully 


RAM AIR-DRIVEN GENERATORS ~ in the 


performed in emergencies and has been dropped out many 
times on flight tests. Using a simple blade pitch changing 
mechanism, the unit governs its output frequency within 
plus 10% and minus 5% over a very wide range of airspeed, 
altitude and load conditions. This unit also has application 
in tow targets to generate power for scoring mechanisms. 
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AIR-DRIVEN HYDRAULIC PUMP —- the North 
American F-100D Super Sabre is equipped with an Aero- 
products air-driven hydraulic pump which produces sufficient 
hydraulic pressure for flight controls in case of either engine 


aa 


Precision is the keynote of our work at Aeroproducts 
T'urbo-propellers and other essential aircraft components 
are produced by engineers experienced in designing equip- 
ment to meet specific requirements of our customers. 

Aeroproducts linear actuators — proved in a wide variety 
of uses—offer many exclusive advantages: low weight with 
high strength, precision positioning, self-locking, high- 
temperature operation, compactness and reliability. New 
rotary actuators provide high torque-carrying capacity 
with near-zero backlash for control surfaces of missiles. 


Any combination of systems—hydraulic, pneumatic, elec- 
trical or manual—can serve as the primary power source 
And these actuators can be synchronized both hydrauli- 
cally and mechanically to provide co-ordinated control 
of related movements. 


Guiding for today... Dovegning for Wrmorree 
Aeroprod ucts & 


ALLISON DIVISION OF GENERAL MOTORS 





or hydraulic failure. This lightweight ram air pump is mounted 
back of the cockpit, where air from engine air inlet ducts 
can be directed by the pilot to drive the turbine-pump in 
emergencies. 









Let Aeroproducts—with its broad engineering background 

work with you on designs for your actuators as well as 
ram air-driven generators and hydraulic pumps for any 
application. Write us on your company letterhead for our 
newest brochure, “Actuators for Aircraft.” 














OTHER AEROPRODUCTS ACTUATORS include: 
Airplanes and Missiles 


Landing Gears @ Flaps @ Spoilers @ Flight Brakes 
@ Primary Flight Control Surfaces 


Aircraft Engines 


Ram Jet and Turbo-Jet Engine Inlet and Exhaust Area 
Control : 


Variable Engine Duct 
@ Jet Engine Thrust Spoilers and Reversers 
@ Engine By-Pass Door Control 








DAYTON, OHIO 











Cameras Track Crusader 


Chance Vought F8U Crusader, ready for takeoff on ramp at 
Naval Ordnance Test Station, China Lake, Calif., (top) was 
timed by two Bowen cameras (bottom right) at southern end 


of course for Thompson speed run. One of eight Askania 


cameras (bottom left), tower-mounted as auxiliaries, caught 
the F8U (right) im the 1,015.428 mph. run. Azimuth, eleva- 


tion marks make course measurement possible. 












AERONAUTICAL ENGINEERING 













By Robert H. Cushman 
Farmingdale, N. Y.—Republic Avia- 


tion is retrohtting approximately 1,500 
F-84F's with a simplified control actua- 
tor system and is planning to use an 
advanced version of this new system in 
its forthcoming F-105 fighter-bomber 

The system is called a tandem actu 
ator system because during normal op 
eration it uses two independent hy 
draulic loops working side by side on 
the same control surfaces. Stick move- 
ments cause both systems to act in uni 
make the surfaces re- 


son to control 










spond 
Both halves are sized so that thev arc 
capable of carrying the primary control 


nr¢ 
urraces 


alone. 




















Automatic Safety 


Advantage of this svstem from th« 
pilot’s viewpoint is that he doesn’t havc 
to do anything upon the failure of onc 
of the i stand-by 
in effect, is already in action 
matically in phase 

Advantages can also breed problems 
In this case the problem was to insur 
that the really work 
ing in synchronization so that failure 
of one would mean only that the other 
smoothly continued to translate pilot 
control movements into control surfac« 
deflections without 
of continuity. 

The 
plished by putting both the servo valves 
and the servo actuating pistons on the 
shafts Thus thev are always 
mechanically in step. Other means of 
svnchronizing tandem systems are 


systems since system, 


and auto 


two systems were 


iny momentary loss 


tandemizing has been accom 


Sammie 


pos 

















sible (for example North American 
uIs¢ tandem system without direct 
mechanical connection on its F-100 
but the virtue ‘of Republic’s svstem is 
that synchronization is built in_ per 
manently upon manufacture and no 
further adjustments in the field are 
‘eee necessary. 


Simplicity Gained 

“The most noticeable aspect of the 
tandem actuator svstem is_ its 
plicity as compared to the original 
system,” William I. Stieglitz, Republic 
design safety engineer, said. “‘Approxi- 


mately 52 components including valves, 


Sim- 


switches and relays have been elimi 
nated in addition to numerous lines 
= and fittings This results in greath 







simplified maintenance, greater relia- 
bility and ease of operation.” 
There is one-fourth less maintenance 
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Republic Turns to Dual Actuator Controls 























REPUBLIC’S new control system is built around tandem actuators for the main surfaces. 
These actuators are composed of two separate servo valve and piston units but with both 
Nor 
mally both sides are working, but each has the capacity to handle most of the load alone. 


servo valves and pistons on the same shafts to insure continuous synchronization 








UTILITY SYSTEM | p 
(OFF ENGINE) 


TO OTHER HYDRAULICALLY 
OPERATED SYSTEMS 
(LANDING GEAR,FLAPS ETC ) 


POWER SYSTEM 
OFF ENGINE) 





EMERGENCY SYSTEM 
(OFF BATTERY) 


STABILATOR | 


POWER —p~———— ACTUATION ————_—. “ a | 
TWO HALVES of the most important controls, stabilator and ailerons, are powered by 


two independent hydraulic loops. One is the power system which is for the stabilator 








and aileron only. The other is fed from the airplane’s general utility system and feeds 


the rudder boost and the high speed roll spoilers as well. 
switch 


single-throw on-off 


on the tandem system, Republic Liai to energize 
son Engineer Larry Levine estimates, this motor. Power and utility svstems 
for there is very little to do except put have been made completely indepen 
the oil in dent, with each system supplying fluid 

Check outs are positive; the system to one-half of the tandem actuators 
cither works or it doesn’t. There is a on the stabilator and aileron. Rudder 


minimum of check-out ritual and evalu and spoilers are operated by single cy1 


ation to delay takeoff and tax the pilot's inders connected to the utility system 
judgment, as compared to the previous In the F-84F the stabilator and ail 
Republic system erons are designated as primary con 

Bonus of 125-130 Ibs. weight saved trols—the minimum needed to flv the 


goes along with the simplicits idded as 
All electric components have been 
eliminated except for the motor driving 


an emergency hydraulic pump and one 


airplane 
in afterthought to increase high speed 
combat roll rate. The pilot has no 
difficulty in using the rudder, especi 


The spoilers were 
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Excellent high altitude 
performance from 
GEROTOR pumps... 


> Engineers concerned with the pump- 
ing of various aviation fluids know 
well the difficulties of getting good 
performance at high altitudes where 
low inlet pressures are encountered. 
Pumps which work well at low alti- 
tudes frequently run into trouble 
when they encounter the rapid pres- 
sure changes, shock and turbulence 
which promote foaming and lowered 
efficiency at high altitudes. 
> Gerotor pumps are efficient at high 
altitudes and therefore are frequently 
specified for this service. A specialized 
form of internal gear pump, the 
Gerotor has an inner toothed element 
and meshing outer toothed element. 
The inner Gerotor has one less tooth 
than the outer and the missing tooth 
space forms a chamber for transport- 
ing the fluid from the inlet to the outlet 
port. (see Figure 1). 
The relative mo- 
tion between the 
inner and outer 
Gerotor teeth 
causes the oil 
chamber to be var- 
iable -— slowly 
opening to max- 
imum as it passes 
the inlet port — FIG. 1 
slowly closing as it passes the outlet 
(See Figure 2). This makes for a 
steady relatively pulseless flow — re- 
gardless of outside pressure changes. 
Thus, turbu- 
lence is min- 
imized andj 
foaming is 
avoided, effi- 
cient pumping 
being main- 
tained at all 
altitudes, 
> Gerotor 
pumps are 
simple and 
compact in de- 
sign, valveless DISCHARGE CYCLE 
and have high FIG. 2 
volumetric efficiency due to the fluid- 
tight engagement of the Gerotors 
which maintain high suction at high 
pressure. Further, this continuous con- 
tact pressure is maintained for life be- | 
cause of the hunting tooth principle. 
> Jet engine lubrication and scavenge 
service are common Gerotor pump 
applications. In addition they are fre- | 
quently specified for heliocopter trans- 
missions and pumping of coolants for 
electronic equipment in aircraft and 
guided missiles. 
> Technical data — is available and your | 
inquiry is invited. Write: 


W. H. NICHOLS CoO. 


48 Woerd Avenue, Waltham 54, Massachusetts 


INTAKE CYCLE 
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RE INDICATOR 


GAIN IN SIMPLICITY is shown by comparing old (top) and new system components. 


lly during landing when the rudder 
needed most. 

[he stabilator actuator is 
that cach half of the tandem cvlinder 
has 95 of the capacitv of the 
ictuator Except in the most 
severe mancuvers, failure of one system 
will have no noticeable effect on the 
longitudinal control of the amplanc. 
lurthermore this limitation will only 
affect the amount of control deflection, 
as governed by the hinge 
will not affect the rate of 
face movement in normal 
motments. 
each half 
of the 


system so a 


so designed 


com 


plete 


moment, and 
control sur 
maneuvers 
involving moderate hing« 
In the aileron actuator 
of the cvlinder has only 50% 
load output of the old 
reduction in aileron contro] power will 
be experienced if one system fails; how 
ever, this loss of control capacity will 
limit the performance of ma 
neuvers requiring maximum aileron 
hinge moments There will be no 
change in control forces or in the rate 
of deflection at low hinge moments 


Last Ditch 


Because of the complete independ 
ence of the two systems, no single hy 
draulic failure can result in the loss of 


merely 


both systems. 

The only single 
can have this result is cngine seizure 
(or to a much less drastic extent, en- 
gine flame out). For a last ditch case 
there is an emergency hydraulic pump, 
powered by an electric motor and tied 
into the boost svstem. In the interest 
of simplicity and to climinate the need 


occurrence which 


for pressure switches, transfer vah 


I 
ctc., there is no automatic take-over 


he cmergency svstem must 


turncd on bv means of a switch 
the pilot’s left console 

Because the control 
fluid in both sides of the 
inder, a loss of hydraulic 

cngin¢ 
surfaces to move as long 
stick is not 
pump 
seizure 


valves block the 
ictuator cyl 
pressure TX 
sulting from scizure will not 
permit the 
is the control 
Therefore the 
be turned on following engine 
manipulation 


moved 
emecrgency must 
before anv control 
ittempted 

If the control stick were 
much before the pump was turned on, 
the oil pressure trapped in the ai 
charged accumulator would be lost and 


moved too 





Pilot’s Comments 


Lin Hendricks, Republic test pilot, 
who first flew the tandem system Oct. 
20, 1955, said the plane seemed easier 
to fly. Although the artificial feel was 
adjusted to the same forces as the pre 
vious system, the flying forces seemed 
lighter. 

Jack Bade, Republic's 
rector of flight operations, 
an F-84F on each of the 
binations and could find no difference. 

Republic says that Air Force pilots 
who have flown the FS4F with the 
tandem system agree that no difference 
in flight control response can be noticed 
regardless of which hydraulic system is 


operating. 


assistant di- 
later landed 
three com- 
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have 
competence 
will travel 


In aviation electronics where 

yesterday's fantasy is today’s commonplace 
...a single spark of technical 

brilliance is not enough. The need for 
soundness and reliability is paramount. 

At General Electric, which has earned 

its enduring character through seventy-seven 
years of progress, this is emphasized 

by lasting accomplishment. Similarly, in 
the field of aviation electronics 

LMEED has established world-wide scope 


as a competent contributor to world peace. 


The acknowledged ability of the 

Light Military Electronic Equipment 
Department...to design, develop 

and manufacture reliable electronic systems 
and equipment for the most complex 
requirements of military and commercial 
aviation...is aided by the resources 


of General Electric. 


At LMEED...as everywhere in General Electric... 


Progress is Our Most Important Product. 


CDoctroning 
| - 
& 3 
Producte 
Quelude: 


FIRE CONTROL RADAR 
SEARCH RADAR 
INDICATORS AND DISPLAY 
COUNTERMEASURES 
NAVIGATION 

MISSILE CONTROL 


AIRBORNE SONAR 


COMMUNICATIONS 
FUZES 
AUTOMATIC TEST 


DATA PROCESSING 


Progress /s Our Most Important Product 


me GENERAL @@ ELECTRIC 


LIGHT MILITARY 
ELECTRONIC EQUIPMENT 
DEPARTMENT 


UTICA NEW YORK 








In underwater ordnance, too 


AMF has experience you can 


P woe AMP oe 
Missile ae Defense Products Group 
” BAe AMERICAN MACHINE & FOUNDRY COMPANY 
lems 1101 North Royal Street, Alexandria, Va. 





rsible control su een pump 
uuld be “‘frec The pilot might tandem system 
nself in an uncontrolled ma ircuit, the F-105 
without engine thrust beforc power circuits 
chance to turn on_ the 
pum} However, a flight Tandem Drawbacks 
f this possibility indicated that \ price must b 
nough time cither to turn plicit (on part 
tric pump or t 1 e the mecrgci 
¢ main power 
ven emergen valve, a line failu 
ipacity as that f the main tanden 
iginal installation s« re wil in lo of th m 
f ont »] wel 
fl ombat on th Another part of th 
Republic engin is the higher machinu 
must be held. S 
tep further required 
mplicity and ha n Keepu 
To pu h iT lit | i Tit du i 
im from wil 
th 


ile 4 an 
relate 


BLADES 
for AGT 


We design and build: 


e Forge Dies 
e Trimming Dies 
e Investment Molds 


We machine to L- 


Forgings 
Solid Stock 
Investment Castings 
Centrifugal Compressor 
Wheels 
TT —— 


AIRFOILS 


ov 


erm-electric 


Sea Venom Pull-Up METERS CO., INC. 


Acrobatic team of Royal Navy Fleet Air Arm Squadron 890 flies straight up in Mark 21 


Sea Venom fighters, Lt. Cmdr. P. G. Young, squadron commander, is team leader. Besides 


checkerboard tip tanks, planes are marked with witch on flying broom insignia. /thaca, New York 
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UNITED’S Success Formula... 


SERVICE 


Pianned in Advance 


Outstanding service in an atmosphere of quiet luxury, the end result of careful planning by 

United's service personnel and international designer, Raymond Loewy, is a routine experience aboard 
United's giant Mainliners. The ability to recognize and to deliver such fine service is the reason 

why more than five million passengers fy United each year, coast to coast and 

border to border, as well as between the Mainland and Hawaii. 


United Uses the PAC Formula...APS* 


“We have found Pacific Airmotive Corporation’s ‘Advance 
Planning Service’ a highly efficient space, time and dollar 
saver,’ states D. V. O’ Leary, Director of Purchasing and 

Stores for United Air Lines. “Because of the benefits derived 
from this service, United Air Lines has, since 1949, 
consistently expanded the program, ’til today it encompasses 
virtually all Bendix Corporation products, plus those of 
several other manufacturers. By working with us in 
forecasting future requirements for materials, and by 
planning their procurement from manufacturers to meet 
these needs, PAC has enabled us to reduce both inventory 
and stock-out problems. It has also resulted in shortened 
lines of communication and a consequent reduction 

of both communication and transportation costs.’ 


* APS—Advance Planning Service 


Paciric AIRMOTIVE CORPORATION 


2940 NO. HOLLYWOOD WAY, BURBANK, CALIF. « LOCKHEED AIR TERMINAL 
OAKLAND SEATTLE LINDEN, N. J. KANSAS CITY, KAN. 





Honeycomb 


Convair at Fort Worth, Tex., is making stainless steel honeycomb on its own machine (left) 
for cores of sandwich panels in B-58 primary structures. Boeing Airplane Co., workers at 
Seattle (right) are about to mill a contour on a honeycomb that has been fixtured by being 
frozen in water. Long appreciated as an ideal way to brace aerodynamic skins while integrat 


ing them into monocoque structures, honeycomb has not had wider use because of the 


difficulties of fabricating, machining and fastening in volume production. Both adhesive 


bonding (Convair says it has had success with Shell 422-J epoxy-phenolic adhesive) and 
metal brazing are used to join the honeycomb to the skin. Growing importance of honey- 
comb can be judged from increasing number of airframe subcontractors who are incorporat 
ing it into production lines. For example, Aeronca Manufacturing Corp., Middletown, 
Ohio, has recently installed both metal brazing ovens and adhesive bonding platens. 


Ozone Metals, the Long Island firm dant svstems continuousl\ 


1 


that ha produced much of the devel parallel rather than item bi 
op it hardware, has found natin with complicated 
boy ling 275 F-S4Fs, Republi ni interlocks betwe 
t the Thunderstreaks needed dependent stems 

ing stabilators substituted for Retrofitting the 1,500 I-S4l 
riginal marginal clevators for adc der wav at Mobile and Ogden 
Force Depots. It is estimated that it 
will take 1,600 man-hours per aircraft 
change to stabilator meant that using at least S-man crews to carry out 
S4k was unavoidably saddled with the authorizing ‘Tech. Order (T.O. Il 

hvdraulic link between the 84-571) with its 40 pages of parts lists 


ind the control surfacc Obvi This work includes removing all hy 


high-altitude combat mancuve 


it was now out of the question draulic components and tubing of the 
1 pilot to manhandle the pitch previous system in the aft fuselage, ap 

Consequently Republic found proximately 75 of all the hvdrauli 
idding ifety ircuit to safety 


components and tubing in the enginc 
o avoid making the pilot de 


compartment, approximately 25 in 
on anv one mechanical unit the forward fuselage. and the installa 
yut alternatives in case of failure. tion of all new components, httings 
vears ago it reached the point ind tubing in these sections of the 
there were three panic buttons aircraft. 
the pilot to choose in case of con- 


stem failures 


Small wonder,” Hvdraulics Engineer Australians Still Want 
Herb Quartin said “that with the plane tg Build Lockheed F-104 


acting and sounding funny and a couple 
of the warning lights on, the pilot Reports in British and Australian 
would dimly recall the service manual press that Australian government md 
and punch out a few quick guesses on RAAF are cooling toward plans to pro 
our three buttons Then after thor- duce the Lockheed F-104A in Australia 
oughly lousing himself up, he would under license were denied to AVIATION 
hit the ‘eject’ button.” Week. Reports said British pressure 
(he germinal work on the tandem was brought on Australians to substi 
system came from the hydraulic staff tute a British fighter, possibly the P-1 of 
research group. In effect, the group English Electric. Australians, however, 
decided to obtain more positive relia ire continuing negotiations to manufac 
bility by having two completely redun- ture the F-104A. 
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Four Cecostamps 
each working on 
a different piece 
The one at the left 
is*stamping cold 
rolled steel 


Above is a close-up 
view of a Cecostamp 
producing a panel 
of cold rolled steel 


alt someranee 
li 


«+ 


.s — | 


Stampings shown 
ubove are for air 
craft and aut 
tive use, made tr 
a variety of metal 
ind alloys 


omo a 
i. 


mn Om —5 o-5 oR Yt 


“-‘CECOSTAMP: 


om 9 ot oR Wt 


he one left of center is 
stamping a wing skin of 
248.0. Aluminum, One 
in center is working on 

a firewall of 24S8.O. Alumi- 
One at extreme right 
is stamping tank parts 


num 


This stamping is shown 
in the photograph below 
at the extreme left 


Top stamping ts of 
»48.0. Aluminum 
Others are of Terne 
Plate, Cold Rolled Steel 
und 61S.O. Aluminum 


Have you the latest CECOSTAMP bulletin? Write CHAMBERSBURG ENGINEERING CO., Chambersburg, Pa. 
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Here’s why the 


Scott 
OXYGEN 
CONSOLE 


is standard 


on the new 


oe 
—-x 





#¢ 


Aero Commander 680 








Test Firing 


Rig at Holloman Air Development Center for testing Convair F-102 missile firing system 
Note photo of belly of F-102 has been retouched to erase missile bay doors. Plane carries 
six Hughes Falcon air-to-air missiles. ‘Test firing also is done in air at target drones over 


128-mi. Holloman range 


% COMPLETE. Fixed oxygen sys- 
tem supplies as many as five 
persons — more with dual mani- 
fold plugs. 


% SIMPLE TO USE. Set at cruis- 
ing altitude and plug in masks. 
Each outlet is an ON-OFF valve. 


% LIGHT WEIGHT AND COM- 
PACT. Measures 72” x 8” x 112”, 
Weighs only three pounds. Fits 
anywhere in the cabin of the air- 
plane. Does not require valuable 
instrument panel space. 


If you do not have Scott Oxygen Console 
equipment, write today 

for complete information. 

Please specify your aircraft. 








=. SCOTT AVIATION CORP. 
275 Erie Street, Lancaster, NY 


Export Southern Oxygen Co 
15 West 57th Street, New York 19. N Y 
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RADAR MAPPING 


Cartography TL eaneesaeie BOOTS 


Navigation systems 

for use over land and sea 

depend more and more on radar . . . for long-range course control, 
for accurate terminal guidance in any weather, 

and for mapping at high speeds and altitudes. 





MAxson’s development and manufacturing 
. . Top-caliber engineers 
program includes mapping radar, computers, will find exceptional 
| opportunities at Maxson. 


and other devices For details, contact G. R. Pratt. 
essential to modern navigation. ‘ - 


MAXSON develops and manu- 
factures systems, subsystems, : 
and components in armament, . 


navigation, electronics, and spe- 
cial devices. 





Plants at Olid Forge, Pennsylvania and New York, N. Y. 
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Ald the FACTS 
On 


DARNELL 


> CASTERS AND WHEELS ~<a 


SLEEVE 


FLOATING 
SCREW 
“THREAD 


SCREW SHANK 


~ ON ww 
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THREE main subassemblies of new 


floating thread element. 


shows a section cut through the complete fastener. 


high-strength tastener 


receptacle, screw shank, and 


Top photo shows the separate subassemblies and bottom drawing 


Noticeable feature of the sample, 


excepting one retaining ring, is the husky quality of the parts. 


High-Strength Fastener Developed 


For High-Performance Aircraft 


igh-strength quick-opcrat 

t has been designed bv Victor 

I. Zahodiakin, Summit, N. J Phe 
manufacturer a 

nbines the strength and 

f an aircraft bolt with the quick 

ction of a quarter-turn panel fastener. 


Lhe im 


stenc!i 


scrts 
clamping 


ntor said the development of 
had been prompted by the 
ing need for a supenor strength 
I g unite pan 
ructurally into the 


high performance aircraft 


n acvice fo ICCCSs 


stressed skin of 


Ciamping Action 
The need is for a fastener which pos 
the clamping action and self-lock 
ibilitv of a permanent fastener. But 
lso must be capable of being expedi 


uusly removed and many 


without 


replaced 
qualities 
Added obstacle to a successful design is 
likelihood that the fastener will b« 
subjected to 700-800F temperatures due 
high-Mach number aircraft 
Zahodiakin has achieved 
quirements by using a two part screw. 


times losing these 


these re 
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that his fastener 


Check these features 


RUBBER TREADS ... 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, make Darnell Casters and 
Wheels highly adapted to rough usage 


Upon remo 


me out of the rex . . 

thread remains 1 a wide choice of 
tiitca rcl ms | 
Ihe two 


much the sam 


joined together 


many 


parts 
mannct 


] 


’ 
guartecr-turn cowl ind 


| 
fasteners 
When 
the screw is bave 
floating thread clement and is given 
quarter that the 
m at the end of the shank slides up 


on tw 


panel 


issembled the shank half of — RUST-PROOFED by zinc plating, 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 


icals are freely used. 


meted down through the 


turn so small cross 
LUBRICATION . . . all swivel and wheel 
bearings are factory packed with a high 
quality grease that “stands up" under at- 
tack by heat ond woter Zerk fittings are 
provided for quick grease-gun lubrication 


ledges against protrusions on 


the thread element end. Now the 
parts of the screw act as onc 


he thread and 


two 
torquing 
up the shank screws so t 
ssembly can proceed as if the fastener 


were a conventional screw 

STRING GUARDS .. . Even though string 
and ravelings may wind around the hub, 
these string guards insure easy rolling of 


all times. 


Wedging Action 
m the 
so that it is free 


lor anti-vibration locking acti 
thread element is slit 
to pant 
As the 
up against the 
the receptacle they ride up creating a 
which 


DARNELL CORPORATION, LTD. 


CALIFORNIA 


threads __ bear 


threads 


element's 
DOWNEY (LOS ANGELES COUNTY) 


inside : 
60 WALKER STREET, NEW YORY 13 


female " 
NEW YORK 


36 NORTH CLINTON STREET, CHICAGO 6 
squccz¢ S the 


wedging action 





Where Aviation Engine Lines Must Resist 
TEMPERATURE, CORROSION 
VIBRATION, PRESSURE 


TITEFLEX Flexible METAL HOSE 


TrreFrLex Flexible Metal Hose made from brass, 
monel, inconel, bronze, and stainless steel, conveys all types of 
organic and volatile liquids within an extreme temperature and 
pressure range for every type of aviation engine . . . including 
the most advanced jets and engines still on the drawing board. 

Some of its applications as a metal hose or component part 
for both jet and reciprocating engines: 


e Oil lines e Air lines 
e Fuel lines e Wiring harness 
e Ignition harness e Thermocouple harness 


Complete Engineering and Field Service 


Titeflex flexible metal hose is made in a range of alloys to meet 
the individual customer’s specifications. In aviation, as in other 
fields, our engineers and designers are glad to work with you 
on development problems—from design and mock-up to final 
performance. Let us help you solve your connection problems 
—write today for literature. 


TITEFLEX, INC., Aviation Products Division 


517 Hendee Street, Springfield, Mass. FLEXIBLE METAL HOSE 


Please mail latest gatalog on Titeflex Metal Hose. 


Nome 





Cc 











- 7 


Address 


City 








thread element firmly against the screw 
shank 

As a secondary safety-locking action 
a spring-loaded sleeve on the screw 
hank holds the cross arm securelv in 
the notch on the thread element Iedg« 
until the fastener has been wrenched 
up into tension 

l'‘o increase the fastener’s abilitv to 
take high driving torques Zahodiakin 
has incorporated the American Screw 
Co’s. recently announced ‘Torg-Set in 
novation on their Phillips-head 
form shaped driving slot (AW July 9, 
60 Thus the final tightening 
should be even greater than a com 
irable sized conventional permanent 
fastcenc! 

As 
gh strength fastener Zahodiakin has 
ught out what he feel non 


ment upon hi quarter I 


1 companion product fe the 


fastenc! urrent] 

ictured under an exclusi 

| Manufa turing 

mn I] il the impr 

Both new fastener 
vanufactured bv +‘ Zahodia 
\ | Zahodiakn I 
Summit, N. J 


Air Industry Growth 
Shown By Census 


United States’ aircraft industry pro- 
duction in 1954 was valued at $3,449 
million, an increas f +469 over 
1947, preliminary data based on a de- 
tailed industrial census bv the U. S. 
Department of Commerce reveals. In- 
itial statistics were collated only re 
cently and complete imformation 1s 
xpected to be available soon from the 
Bureau of Census 

Ihe Bureau give the increasc 
terms of “value added,” which is the 
value of work done bv the industry 
less cost of materials, supplies, fucl, 
electric energy and contract work. ‘The 
report covers all firms manufacturing of 
issembling complete aircraft, helicop 
ters, gliders and lighter-than-air 
hicles and companies doing modifica 
tion, conversion and overhaul. Other 
segments of the industry, such as en 
gine, propeller and equipment builders 
ire not included in this report 

Census data on value of work done 
ilso includes that of secondary prod 
ucts, contracts and repair work and 
scrap sales; this totaled $52 million 
The $6,315 million product value cov- 
ered $5,495 million of complete air 
craft, modifications and conversions 
and other services primary to aviation 
ind $820 million in aircraft parts, en- 
gine parts, ordnance and accessories. 

Figures were collected by the Bureau 
under legislation providing for a cen- 
sus of manufacturers every five years, 
with the next one due in 1958 
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Supercharger Raises 
Helicopter Altitude 
Los Angeles—Problems of climate and 
iltitude that have limited helicopter 
yperation are being minimized with a 
percharger manufactured by McCul 
h Motors Corp., and adapted to the 
ller 12-B and 12-C helicopters 
\pplied to the 12-C using aircooled 
tors engine model 6V4 200-C 33, if 
les increases in altitude perform 
maintaining rated sea _ level 
wer (200 up to 7,800 ft. CAA 
wed hover ceiling performance 
d 4,900 ft. to 5,000 ft. at maxi 
weight 
e ceiling of the craft has: been 
d_ through upercharging to 
ft Altitudes of more than 
ft. have been attained 
f climb ipabilities of the air 
ved, with approximately 400 


rt 
n. reported possible at 10,000 


opter operation im 
r hot weather non 
red flight characteristics, but 


] 


nsuperchargec performance 


iture¢ 
belt-driven by a pul- 
the tail rotor drive 


m pilot operated 


flight testing bi 
opter resulted ill 


difficulties 


Germans Order Home 


Built Military Planes 


Bonn, Germany—W est German De 
Ministry ordered 671 military ait 
from German firms The con 
totaling $8.3 million, are mosth 
frames, the engines to be bought 
The exception will be the 
GO 435 to be built by 
Motorenwerke in Munich 
ICCTISC 
ke-Wolfe AG, Bremen, working 
Prof. Blume of Duesseldorf, will 
194 Italian Piagio P 149 trainers 
rzeugunion Sued Gmbh... consist 
g of Messershmitt AG, and Heinkel 
AG... will build 360 French Fouga GM 
i70R Magister French jet trainers, and 
Flugzeugbau Nord GmbH., consist 
c f Weserfluge AG., Hamberget 
uhrzeug GmbH ind Siebel ATG 
ymbH., will build 117 French Sncan 
Noratlas transports. All will be 
uilt under foreign license 
An order for 469 German Do 27 
reconnaissance planes was placed some 
months ago with Dornier. The first 
planes from this order will be deliv- 
ered early in October. 
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New... Titeflex 


high - temperature 


HOSE CLAMP 


Withstands all Stresses 
Common to high-temp 
Clamp Applications 


This new cushioned Titeflex 

Hose Clamp is made from 

tempered stainless steel. It is 

lined with die-formed metal 

mesh that retains its shape, 
cushioning quality and grip despite excessive heat, pressure, and 
the action of acids, lubricants and synthetic fluids. 

Here, at long last, is a ruggedly designed clamp with vibration 
resistance and positive electrical bonding qualities. It is the all- 
purpose clamp for all hose and tubing connections in jet engines 
and other high-temperature applications. 

Here's the one clamp that can satisfy every application on a jet 
engine. Its ease of installation plus unlimited shelf life are addi- 
tional operating advantages. This will permit you to standardize 
on one clamp—the Titeflex high-temperature clamp. 


TITEFLEX, INC., Aviation Products Division HIGH-TEMP CLAMPS 


517 Hendee Street, Springfield, Mass. 
Please send additional information on your neu High-Temp Clamp 
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Offers a Complete Ignition 
System for JET ENGINES! 


The most significant reason why the to work together give more efficient plug leads, igniter plugs and control 


Scintilla Division of Bendix has long performance and require less atten- harness as well. 

been recognized as the leader in tion in original installation or later There just isn’t any question 
aviation ignition is that Bendix- service. about it—you get not only the best, 
Scintilla designs, engineers and That is why Bendix and only but all of the best when you specify 
manufactures every component of Bendix offers the industry a com- Bendix for your complete jet engine 
the ignition system. plete jet ignition system, including, ignition requirements. 


Obviously, components designed not only the ignition unit, but igniter 


MZ SINTILLA DIVISION OF Gemolx7 


SIDNEY, NEW YORK aviariom conronation ZB. : 
Export Sales and Service: Bendix international Division, enor 


205 East 42nd St., New York 17, N.Y 
Canadian affiliate, Aviation Electric Limited, 200 Laurentien Bivd., 
St. Laurent, Montreal 9, Quebec, Canada 


FACTORY BRANCH OFFICES 
117 E. Providencia Avenue, Burbank, California e 512 West Avenue, Jenkintown, Pennsy!l- SCINTILLA NALA Le id Le 


vania « Paterson Building, 18038 Mack Avenue, Detroit 24, Michigan « 5906 North Port 
Washington Road, Milwaukee 17, Wisconsin « Hulman Building, 120 W. Second Street, DIVISION 
Dayton 2, Ohio « 8401 Cedar Springs Road, Dallas 19, Texas « Boeing Field, Seattle 8, 

Washington ¢ 1701 “K" Street, N.W., Washington 6, D.C 








LEADERSHIP 


results from... 


VISION 


STOL designs 


DEVELOPMENT 


ift devices, including 


PRODUCTION 


The Army's H-23C utilit 


- ENGINEERS: Write for opportuni- 
Rocket Test Vehicle ties with an industry leader in an ideal 


Bristol Aircraft Ltd. rocket test vehicle, one of several built to meet varying test require California locale. 


ments for rocket motor cases produced by Bristol, is launched from ground ramp. Booster 
rocket motors are accelerating the vehicle to supersonic speed, after which main sustainer 
motor takes over. Bristol is making motor cases for solid propellant Raven, 120-mi. altitude 
range research vehicle, using high tensile sheet steel welded by Argon Arc process. Bristol 


is investigating other materials for cases, among them resin-impregnated glass fiber. Plastic * HELICOPTERS 


materials are incorporated in design of some motor body types, and Durestos (phenolic 
TT’ 








resin-impregnated asbestos) is sometimes used in tailpipes. PAS OATO, GaLsPomna 
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GRAPHITAR is the main shaft seal 
PRATT & WHITNEY J57 turbojet 


@ Boeing’s B-52 Intercontinental Bomber, the striking arm of our Strategic Air 

Command, is powered by eight twin-spool axial-flow turbojet engines manufactured by 

the Pratt & Whitney Aircraft Division of United Aircraft Corporation, East Hartford, Connecticut. 
These turbojets are in the 10,000 pound thrust class and in engines of this caliber, complete 
dependability is vital. One of the components of the J57 is a GRAPHITAR air/oil seal employed on the 
turbine main shaft which, naturally, is turning at high speeds. The GRAPHITAR seal also easily 
withstands the maximum operating pressures developed in the engine. The slots in the 

face of the seal shown on the opposite page (approximately 24 size) are for pressure balance and 
cooling. This Main Shaft Seal is just one of several GRAPHITAR seals used in the J57 engine. 
GRAPHITAR parts can resist such taxing physical conditions because they are strong, self-lubricating, 
tically inert. GRAPHITAR has ex weari @perties and cannot be corroded 

; , ad complete dependability 
fing material to specify. 





@ From the B-52 to the atomic submarine 
Nautilus, from automobile pumps to 
automatic toasters, GRAPHITAR is aiding 
the performance of literally hundreds 

of highly diverse products. This versatile 
engineering material is compacted under 
extreme pressure and fused at heats 

near 4500°F. It can be formed in relatively 
complicated shapes and ground to tolerances 
as close as .0005” for seals, bearings, vanes, 
piston liners, and many other parts. 
GRAPHITAR is self-lubricating . . . can be 
used where only steam or water 

are present. Ic is lightweight, strong, 
durable, chemically inert, and is 

virtually unaffected by extremes 

of heat, pressure, or 

temperatures, 


| 

| 
write for your 
copy of the new | 
GRAPHITAR 
Engineering |! 
Bulletin No. 20 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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happy birthday, 


..- Blasting aloft 
from Perth, Australia, 
with JATO (and 8467 
gallons of gasoline and 
a kangaroo mascot aboard), 
“The Turtle” flew 
non-stop without 
refueling to Columbus, 
Ohio—a distance 
of 11,236 miles, in 55 hours 
and 17 minutes! Newspaper 
reporters promptly renamed 
the record-breaking plane 
“The Truculent Turtle.” 


That historic Australia-to-Ohio flight is still the world’s unre- 
fueled non-stop record. On this, the roth Anniversary of the 
memorable flight of “The Truculent Turtle,” Lockheed salutes 
the gallant Navy pilots and crew members who wrote that bril- 
liant and enduring page in aviation history 

Like all airplanes designed and built by Lockheed, the original 
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Look to Lockhee d for Le adership 


Neptune was endowed with advanced design characteristics—thus 
permitting evolutionary improvements in subsequent P2V ver- 
sions, at lowest cost to the U.S. Navy A total of 24 Navy con- 
tracts for Neptunes is a tribute to their dependability, versatility 
and all-weather ruggedness—and to Lockheed’s leadership in the 
design and production of long-range patrol aircraft. 





Rocket Manufacturer NO MORE LOST BRIDLES 
ry . 4 seen’ ses 
lo Expand Facilities 
Ilorning-Cooper, Inc. of Monrovia. 
lif.. subcontractor to Grand Central 
Co. for the third stage rocket 
sembly of Martin’s Vanguard 
llite project, has changed its namc 
Cooper Development Corp. 
Nam hange recognizes the com 
mcentration in the field of 


ind mussile systems and electroni 


—— FES 


ee —-< 
ow 


Kct 
unentation development 

Cooper plans to build a two-story of 
yuilding and additional manufactur 


facilities to house a larger engincct 
laboratory and testing operation 


to increase the space available for 


x<iuction ) t "s SP 
' | of the firm ASP and ae Terres | 
WASP rocket svste ms. ¢ oOoOpel ilso cle deck. Bridle was lost on eoch take-off 
builds telemetering svstems, 
guide rotary joints, microwave 


ind = mercurv-xenon illu 


ion svstems hee | 
ne chang 1S cftective Sept 15 MECHANISM 

locs not indicate a change of /] 
ement 




















Aeroquip Corp. Acquires = 


Load Control Company | [ARRESTED BRIDLE | 
\croquip Corp., Jackson, Mich., has 


hased Gencral Logistics Corp., 











AAE Bridle Arresting Gear in use. Note thot the bridle lands sofely 
lena. Calif designe ind manu on deck, immediately after disengagement from the catapulted plane 


of aircraft load control and tie 


Be a THANKS TO ALL AMERICAN 








reach the $1 mullion level 


“oducts oow being im AYGH-CAPACITY BRIDLE ARRESTERS 


’ 1 special rope lock and a 
mass-produced weblock buckle fox In catapulting jets from the decks __ riers equipped with steam catapults. 
cemblic of aircraft carriers, each flight used _ Bridles are now saved for re-use 
, to mean the loss over the side of This is another engineering proj- 
WHAT S NEW the catapult bridle ect that spotlights All American’s 
The U. S. Navy has now installed dynamic leadership in design, devel- 
All American’s Hi-Capacity Bridle opment and testing of new, vital 
Arresting Gear on all aircraft car- equipment for the Armed Forces. 





Publications Received 
Automatic Data Reduction, 
1, Gas Dynamics Facility, 


by C. L. Hall and R. I 
rnold Engineering Center, 
cK Available from OTS, 


artment of Commerce, Wash- Investigate the exciting new developments 


ngton 25, D. C. $.75; 27 pp at All American. Send your resume today 


utomatic data reduction system 

¥ mcasuring, scanning, com 

ind presenting results of a wind 

nnel test in one continuous operation 
cribed 


e The Emission Spectrographic Analy 
ses of Titanium Metals and Alloys, PB 
106—by E. M. DuBois and A. Tu- 
Spectrochemical Laboratories, 


, 2 and Lt. J 1 ao WLaZZAALLAG Gy UCCt tty Company 


clopment Cente S. Air Force 


I ilable from OTS, U. S. Department ee es D 
y if , Washington 25, D. C. | 1 i wae ; eb 
ic | 
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Think of American Optical Company .. . America’s Complete Optical 
Source 


In the air, on land, on the seas, AO designed-and-manufactured optical 
systems are the “eyes” for an almost endless variety of weapons. 


In the role of prime contractor and subcontractor, American Optical is 
actively engaged in both the development and production of optical systems 
for fire control, aerial reconnaissance, navigation and bombing systems, 
infra-red search and guidance and infra-red detection. 


Here at one of America’s most modern instrument plants, facilities for 
design, model work and production are located at one convenient source. 
Only 75 miles away, at American Optical’s Research Center, Southbridge, 
Mass., over 100 scientists use complete modern equipment, including 
electronic computors for lens design, supplementing the Keene facility on 
research and development. 

If you have a problem involving the design or production of instruments, 
sub-assemblies or optical components, just write or phone. An AO Optical 
Specialist will be happy to discuss your problem with you. 


American) Optical vce co sos 


Requesting Brochure SB5 


Instrument Division describing American Optical 
Defense Products Plant Company Defense Products 
Keene, New Hampshire facilities and capabilities. 


70 





| 
| 
| 
| 
| 


WHO'S WHERE 





(Continued from page 23) 

F. E. Huggin, design specialist, Mar 
Electronics Division National Aircraft 
Corp., Burbank, Calif 

James D. Esary, Jr., rporat nag 
labor relations, Boeing Airplane ¢ Seatt 
Wash 

Willis J. Oldfield, | ition 

AC Spark Plug D ion, General M 
rs Corp., Flint, Mic! 

Ellis F. Furda, district sa imager (( 


wo, Ill.), Continental Air | 
Holley B. Dickinson, assistant to the | 
nt, Consolidated I trodyvnai Cor 
Pasadena, Calif 
Robert E. Mitchell, sa 


Leonard Larson ict wit O 
] tric ( Portland, O 

R. D. Eldridge, purchasing agent, a 
Ivan L. Behrendt, in nag | 
wutograph ¢ a \ng Calit 

Capt. Richard J. H. Conn (USN 

ynager-NMiulitar Lia Din SCT 
Dept., Wright Aeronautical D ( 
tiss- Wright ( Wood N. J 

Almon W. Spinks has 1 d tl 

t+ } tri } | ; , \ + ‘+ 
Nat ial B 1 Standard 

Tg tf ti B i \u | 
Network Laboraton 

Joseph J. Putegnat and Walter J. How 
ard are n n the prof ial staff 
| ming iN ircl 4 I I \ 
Calif 

Haydn R. Jones, mpt | 
| n r Division B dix Aviat » 4 I 
leterboro, N. J. H ds W. G. Ma 
ye ske vh l if 

Dr. Mark Gardner Foster, dir 

irch, Crosley Government Products D 

\ Manufacturing Corp., Cincinnat 

Ohio 

Frederick G. Stroke, operat j 
Bettinger Corp., Waltham, Ma 

Eugene L. Olcott has joined t 
Chemistry Division) of Atlant R 


Corp., Alexandria, Va 

E. L. Burkhart, personnel director, \ 

Inc., Detroit, Mich 

Eli M. Goldfarb, senior pr t engin 
Levinthal | tromic Product In Red 

od City, Calif 

John A. Maciag, assistant director 
nomic planning, Seaboard & Western An 
lines 
Matthew H. Portz (Cmdr., reserve 
joined NACA Lewis Flight Propulsion La 
oratory, Cleveland, Ohio as Acronautical h 
formation Specialist 

Donald G. McKee, central district sales 
manager (Dayton, Ohio), and William Poell 
mitz, northeast district sales manager, Avia 
tion Products Division, Fenwal, In Ash 
land, Mass 

Robert W. Hallam, district sales represen 
tative (San Francisco, Calif.), Eclipse-Pic 
necr Division, Bendix Aviation Corp., ‘Teter 
boro. N J 

Raymond R. Phillips, plant superintend 
nt, Kellett Aircraft Corp 

Robert F. Feland, Jr., general sales man 
ger, A. G. Kelly, department head-new 
products division, and Robert D. Melcher, 
personnel and industrial relations manager, 
Cal-Tronics Corp., Los Angeles, Calif 
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Actual test firing of a modern ROCKETDYNE rocket engine at the Field Test Laboratory in the Santa Susana Mountains 


The mightiest engines ever built 


will drive America’s long-range missiles 


Today’s rocket engines are the most 
powerful in the world...and the 
power they develop is helping to 
make our nation’s long-range 
guided missile program an opera- 
tional reality. 

Already ROCKETDYNE engines 
are being supplied for the U.S. Air 
Force SM-64 NavaHo long-range, 
surface-to-surface guided missile 


ROCKETDYNE 


... the RepsTone surface-to-surface 
ballistics missile of the Army Ord- 
nance Corps...and for many other 
large guided missile projects. 

For the past 10 years Rocket- 
DYNE has been working closely with 
the Department of Defense, pro- 
ducing its rocket engines as re- 
quired, and delivering them on 
time. New and more powerful 





BUILDERS OF POWER FOR OUTER SPACE 


rocket engine designs for tomor- 
row’s more effective missiles are in 
constant development. 
ENGINEERS: Investigate the ca 
reer that awaits you in rocketry. 
Please write: ROCKETDYNE, Per- 
sonnel Manager, Dept. W-32, 6633 
Canoga Ave., Canoga Park, Calif. 
...20 minutes from Los Angeles in 
suburban San Fernando Valley. 


A Division of 
North American Aviation, Inc. 
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STRENGTH ————————> 
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TEMPERATURE 














Now suggested for a broad range of uses in missiles and aircraft, Maintenance of strength at high temperatures is illustrated by this 

the new Dow magnesium alloys are available in the form of (1) chart. Performance data on the new alloys at elevated temperatures 
j ‘ 

sheet or plate, (2) extrusions, (3) castings. can be obtained by request. 
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High temperature magnesium alloys are available to 


lighten aircraft and missile structures 


Once again the horizons for aircraft structural design have 


been widened. Dow has developed a series of high tempera- 
ture magnesium alloys which are already in pre-production 
use on aircraft, missile and engine structures. These alloys 
show advantages at temperatures up to 700° F. Limited 
test data on properties up to 800° F. are available for some 


of these alloys. 


The new alloys save precious pounds because of their good 
combination of modulus and properties, including creep 
strength, at temperature. Shop characteristics in lude good 


formability and weldability. 


you can depend on DOW MAGNESIUM 


One of the available alloys is the magnesium-thorium com- 
position, HK31A, which is manufactured in rolled and cast 
form. Under development is a similar alloy for extruded 
shapes and forgings. HK31A sheet and plate are available 
from stock and from current mill delivery schedules in 


oe” 


standard sizes from 0.016” to 2 


These new magnesium alloys by Dow should be ( onsidered 
for your high temperature requirements, Contact your near- 
est Dow sales office or write THE DOW CHEMI AL COMPANY, 


Magnesium Sales Dept., MA-361G-1, Midland, Michigan. 








the - 
CANADAIR 


contribution 


Canada has received world-wide credit for 
the part she has played in the development 
of a strong NATO. Aside from material 
contributions to other nations she has made 
an equally important contribution to world 
peace by being strong herself . . . by keeping 
abreast of civilian as well as military pro- 
gress throughout the world. Canadair is 
proud to be a part of Canada’s strength in 
three important fields. 


CANADAIR and 
GUIDED MISSILES 


Canadair has long had a prominent role in 
Canada’s guided missiles program. The 
company’s experience in advanced aircraft 
systems engineering is applied to the design 
and development of these new supersonic 


weapons for the Canadian government, 


CANADAIR and AIRCRAFT PRODUCTION 
F86 Sabre jet fighters: Canadair produces this famous fighter for the 
RCAF and other NATO air forces. The fastest flying, highest 
climbing fighter aircraft in European multi-squadron service, the 
Sabre jet has proved its superiority in actual combat. 

T33 Silver Star trainers: This Canadair-produced jet aircraft has 
become the standard trainer for RCAF and NATO student pilots. 
Canadair CL28: This is the largest aircraft ever to be built in Canada, 
and will be used for reconnaissance duties by the Maritime Air 
Command of the RCAF. 


CANADAIR and 

NUCLEAR PRODUCTS 
In this new field of activity, Canadair’s facilities 
for design, engineering, development and research 
are directed toward the production of test 
reactors for the government authority, Atomic 
Energy of Canada Limited. Canadair contributes 
to Canada’s continuing program for the develop- 
ment of non-military uses for nuclear products. 


CANADAIR HAS PRODUCED 
MORE JET AIRCRAFT THAN 


ANY OTHER CANADIAN CL 
4 CANADAIR . 


MANUFACTURER s 


° 
. 
Fs aoe 
% - 


LIMITED, MONTREAL, CANADA 
AIRCRAFT MANUFACTURERS 


CAM4UST 


A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y.— Washington, D.C. 





AVIONICS 


WAMOSCOPE T 











radar receiver, has traveling wave tube 


WAMOSCOPE, novel cathode ray tube which performs nearly all the functions of 
amplifier built into its neck. Construction of new Sylvania tube is shown in schematic form in drawing (right). 


Radar Receiver Built Into New CRT Tube 


By Philip J. 


d complete 


K lass tical limit on tube face diameter or the 
type phosphor uscd. S 
tube which, W amos¢ pt vith a 12-inch 
run ib] tubes have 1 aN 
ensitivity of 
inia and the Office \ that the company is 
il Research, which sponsored it l in increase sensitivity te leas eration of th 
possibly hi 


require i 


inia has built 


New York—( 
itself 


thode ray race 


nearly all the num gal 


radar receiver ha +0 dbm 


been revealed | 


f{N 


Shan 


Velocity Sorting 


SDO 
| KC 


ghetr ed upon locity 
sensitivity of 


necessary TO usc raveing wat 


pment 


By chminating the normal radar local — tvpical radar 


4, mixer, intermediatc frequen 
etector 

is expected to slash radar 

veight, 


ind video amplifier, 
cost, and com 
reduced 
shor ld 
idar reliability 
illed W 
\\ ive Modulated 

onsists of a 
umplifer built into the clongat 
of a 
ial clectron-optical 
neck 
\WWamoscope’s wideband 
capabilities 
use with 


complexity, 
result 


WHOS | 
Osc ille 
travcling-wav¢ 


] 


cathode rav tube, with a 
svstem imnitcr 
ind tube facc 


300 m 


pi ed between the 


suited for 
which 
employ extremely short pulse lengths 


make it ideally 


high-resolution radars 
‘taxi 
Instru 


detection 

\irborne 
is a good example, 
Svlvania spokesman savs 


Now Available 


1) pe { 762 
tion over the S-band frequency range of 
2 to + kme., are now in pilot produc 
tion at Svlvania and available for im 


mediate deliver to avionics firms work- 


surface 


Ihe airport 
radar developed by 


} ratorn 
ments l IDOTATOI 


Wamoscopes, for opera 


ing on military contracts 
The tube has. a five-inch 


uses P-7 phosphors 


screen and 
Llowever, the com 
pany emphasizes that there is no prac 
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0 dbm., it is ( 
| traveling-wave tube ahead k O An 

ope san RI umplifier 
pomts out 


be im 


hOW-1TLOS« 
w on the 


Wamo 


NEW WAMOSCOPES can be built with any size screen, Svlvania says. Five-inch tube (top) 


is now in pilot production; 12-inch tube (bottom) is experimental model. 





SYNCHROS 


TO YOUR EXACT SPECIFICATIONS 


Control Transformers 
AVAILABLE AS/,uqunt" 
Differentials 
Resolvers — 








Size 10 








Size 11 














Size 23 











TYPE SYNCHRO TYPE. 


Resistance 
Line to Line 
Maximum 





Resistance 
——— 


Control Transformer 36-4055 | 400 | 26 | 0.030| 
Control Transformer 36-4079 | 400 | 26 | 0.008 | 0.10 | 


























Transmitter 36-4075 | 26 | 0.180 | 
i adios Oe 


Receiver _ 36-4059 | 400 | 26 | 0.180 | 








Too | 3 
~ - 2 11 |0.070 1% 
--- —+—--—-— —+— - + ——+- - —+—— ae —_ ——_—____-4 
0.070 | 0.30 | 90 45 [0.050 | 30 
_{ 0.070 | 0.30 | 118 | 90 | 45 10.050) 30’ 
0.050 | 0.20 











y | 36-4071 | 40 | — 
—+— + 








Differential =»_— 3G-407 
Resolver 


S 





—— —— — + = + - — . 
solver 10 | 36-4063 | 400 | 26 | 0.033 | 0.40 ll 050 | 18.0 | 235 | 42 | 0.050 | 30 
Resolver 10 36-4067 _ | 400 | 26 | 0.011 | 0.10 ju 11.8 | 0.018 | 0.10 | 20.3 | 450 | 165 
m Control Transformer {/| 11 | 20-4105 | 400 | 26 | 0.040 | 0.030) 11.8 | 118 | 0.085 | 0.19 | 225 | 915] 142 |00 
= Transmitter ll 20-4125 400 26 | 0.150 | 0.80 | 11.8 — 20 43 |0.050 | 20 
— = ~— -—---— + + + > - - + ~ — — 4 - - 


| 2c-4i23_ | 400 | 26 [02% [10 | 118 ~— | 103{ 40 [0070] 20 











i Transmitter a: 
ee 7 : } - } a Bh 
Control Transformer I 15 2G-4005 | 400 26 | 0.065 | 0.40 l 11.8 15 Z 40 10.2 | 0.050 15 

er - —+—__—_—__—__—_—_+— 4+—— + _ + + —___+— SS ——T— ——— 
| Transmitter 15 | 26-4025 | 400 | 26 | 0.225 1125] 118 | —_ a : 95 | 38 |0.070 | 20° 

me Receiver 15__| 26-4009 | 400 | 26 | 0.10 | 0.45 ee Se 16_| 67 10.070 | 45 














® Differential 1 15 | 26-4021 | 400 | — | — | — [is | 0325] 09 | 18 | — [004% | 20 

5 Differential 15 | 26-401 | 400 | — | — | — | — |g] oi] 13 | i. 10.2 _| 0.050 

T Resolver 5 | 26-4017 | 400 | 26 | 0014; — | 180 | 180 | 0015 | — | 2 180 | 0.050 | 

& Transmitter 12 Power | 3H-3309 oo | 26 {o77 | 23 { us| —- | -| - -_| 1.032 [0.675 [0.050 | 
0.125 




















——+— —+ 


g Differential _ L {34-3901 | 60 | — | - Rial 90_| 0.070 | 2.0 | 90 | 730__| 385 
& Transmitter 23 | 31-4222 | 60 [11s loi | 32 | 170 “2 Tia0 | 83 [0.050 


























MANY OTHER VARIATIONS AVAILABLE. YOUR DETAILED SPEC GOVERNS: 


Fungus treatment 
Mil specs to be met 
Operating temperature range 


Angular accuracy Input and output 
Impedance Phase shift 
Transformation ratio Humidity treatment 


Consult Oster specialists on your synchro problems today. 





Other products include Actuators, Servos, AC MANUFACTURING CO. 
Drive Motors, Servo Mechanism Assemblies, DC y Your Rotating Equipment Specialist 
Motors, Motor-Gear-Trains, Fast Response Re- 

solvers, Servo Torque Units, Reference Generators, 


Tachometer Generators, Motor Driven Blower avieate Sivisiecs 
and Fan Assemblies and Synchro Indicators. 





Racine, Wisconsin 











and current modulation of the beam in 
accordance with the amplitude of the 
RF signal, Sylvania says. 

The modulated beam then enters an 
clectron-optical system whose aperture 
is controlled by a suitable bias voltage 
Beam electrons whose velocity is greater 
than the velocity of the original 
beam are able to pass through the aper 
ind strike the CRT screen. Slower 
electrons are reflected and fail to 
through the 

Conventional focus coils and deflec 
used to focus and position 
the tube 


dc 


ture 
Pass 


iperture 


tion coils are 


the beam on face 


Future Prospects 

Svlvania says the Wamoscope can be 
designed for a wide range of frequencies 
ind reports current developments up 
through K-band. Present tubes measure 
ipproximately 234 in. long, but Svl 
vania has one under test which meas 
ures only 21 in., and another the 
drawing board with length cut to 17 in 

Wamoscopes are to sell for less than 
$500 if production quantities reach 
those of present radar CRTs. Sylvania 
the possibility of applving the 
Wamoscope to TV receivers. If this 
prospect materializes, the increased 
quantity production will further drop 
Wamoscope price The Wamoscope 
has the same brightness as a regular TV 
tube, 


AIL Comments 

Aviation Week asked Airborne In- 
strument Laboratory engineers about 
the possible application of the Wamo 
to their ‘“‘taxi’”’ radar and for their 
reactions to the new Svlvania device 
Bert Fowler, co-head of AIL’s Radar 
Navigation Dept., calls it a significant 
development 

In the present All 


on 


sees 


Svlvania savs 


\ ope 


“taxi”’ radar de- 


Magnetron 


Magnetron, nicknamed “Big Maggie,” 


livers more than 10 megawatts power which 


de- 


enables powerful shipboard radar installed 
on cruiser U.S.S. Northampton to spot air 
craft 400 mi. away, according to Westing 
house Electric which built the tube. Mag 
netron operates without pressurization, using 


water and mild forced air cooling. 
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sign, the incoming 24,000 mc. signal is 
hetrodyned down to 130 mc., then re 
moted to the radar intermediate fre- 
quency (IF) amplifier and video ampli 
If the 


us¢ d, 


her in the tower scope consok 
new Sylvania Wamoscope wer 
the radar signal would be hetrodvned 
down to 3,000 me. (S-band), 
the consol 
amplified by 
then 


then rm 
Here it 


two Or 


moted to towc! 


would be threc 


traveling tubes, introduced 


into the Wamoscope 


wave 


Tubes Eliminated 

This would eliminate approximately 
70 tubes presently used in AIL’s distrib 
uted type IF amplifier and video am 


plifier, according to Joseph Woodward, 
who heads the section under which the 
taxi’’ radar was developed 

This significant saving in tubes and 
issociated circuitry explains why Wood- 
ward and Fowler are optimistic over the 
Wamoscope’s potentialities. However, 
W oodward points ¢ 
idvantage: failure of 
W HNOSCO pe 
the omplete 
placement of 


ut acon equent dis 
clement 
0 th rm 

embly 


ingk 
in the requires 
placement ot 
compared to low-cost 
components possible in a 
conventional radar design 
Svlvania reports that it ] 
the \W ImoOscope 


equipment of undiscl 


individual 


lans 


ill 1 new 


to usc 
military 


d nature which 





8439 STELLER DRIVE o 


Transformers 
Rectifiers 


Switches 

Heaters 
Intervalometers 
Frequency Relays 


Power Relays Bomb Racks 


oducts 


. and many other pi 


Write NS 


, 
hermetic seating 





CULVER CITY, CALIFORNIA 


Rocket Releases 
Rocket Indicator Switches 


ole Electric Ca. 


TEXAS 60-4701 


Selector Switch 

28 Volts DC—5 Amperes 
Hermetically Sealed 
Remotely Operated 


DESIGNING, ENGINEERING AND PRODUCTION FOR THE AIRCRAFT INDUSTRY 


Oil Circuit Breakers 
Switch Housings 
Throttle Switches 
Limit Switches 
Switchboards 


Air Circuit Breakers 


Speci ists in MASS Spe 


reaqcradingdg vour 














The right people 
with the right facilities 
produce the 
right solutions 





ind manufac 





facilities 
170,000 


turing 
nearly 
square feet of floo 
in this industrial center at 175 Great 
Arrow Ave., Buffalo 7, N Y ork 


occupy 


space 


Observing measurement of circuit parameters in the 
Electronic Systems Division's Buffalo Engineering 
Laboratory. From left: H. C. Tittle, Manager 

Buffalo Operations: M. C. Scott, Manager 
Buffalo Engineering Laboratory: R. W. Ferry, 
Assistant Product Engineering Manager and 4. 
Puttick, Product Engineering Manager 
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Component of Airborne Countermeasure System 


‘“‘Packaged”’ 


to deliver top performance — 
anywhere 





HIS “PACKAGE” CAN GO anywhere, tronic system employs subminiature missiles, Countermeasures, Communica- 


any time, in modern, high-perform- 
ince aircraft, and deliver effectively in 
America’s defense. It is an electronic 
countermeasure system. Designed, en- 
gineered, and “packaged” for minimum 
weight, the equipment provides maxi- 
mum reliability and top performance 
under extreme conditions of humidity, 
altitude, shock, vibration, and tempera- 
ture differential. 
Engineered in the Buffalo Engineering 
Laboratory of Sylvania’s Electronic Sys- 
ems Division, this highly advanced elec- 


C 


tubes, transistors, and printed circuits in 
a package which is itself subminiaturized 
Despite its complexity of design and pur 
pose, it 1s engineered for quantity pro- 
duction in the Division’s Buffalo plant 

In all of Sylvania’s Electronic Systems 


Division installations, the right people 


work with the right facilities, within a 
| 


sound managerial environment. That is 
why they have produced the right solu- 
tions to a variety of problems, and have 
made such contributions in 


the fields of aviation electronics 


important 
guided 


SYLVANIA IS LOOKING FOR ENTERPRISING ENGINEERS 


tions, radar, computers and control sys- 
tems. Whether the problem is military 
or industrial, Svlvania’s business is to 
come up with electronic solutions that 
are producible. 


In addition to its Buffalo Engineering 
Laboratory and manufacturing facilities, 
the Electronic Systems Division has in- 
Stallations at Waltham, Mass., and 
Mountain View, Calif., staffed with top- 
ranking scientists and engineers, and 
backed by Sylvania’s extensive resources 
in the electronics field 


Edward W. Doty, Manager of Personnel, Elec- 
tronic Systems Division, Sylvania Electric Prod- 
icts Inc., 100 First Avenue, Waltham 54, Mass. 


Sylvania has many opportunities in a wide range 
of defense projects. If you are not now engaged 
in defense work, you are invited to contact 


VY SYLVANIA ¥ 


SYLVANIA ELECTRIC PRODUCTS INC. 











LIGHTING * RADIO + ELECTRONICS + TELEVISION + ATOMIC ENERGY 
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> Sign Of The Times—Douglas 

jetliner will carry 1,200 Ibs. of a 

equipment osting $140.000—more 
than the entire cost of a prewar DC-3, 
By ig] Engineer R H Jer THC r¢ 
ported during the recent Western Elec 
tronics Convention (Wescon) Other 
interesting figures on DC-S avionics in- 





cluc 
e 1,200 Ib. of wire and installation fix- 
tures 
© 4to 5 mi. of wire. 
e 26 radio systems and 20 antennas. 
'hree of the antennas are external 
] ind tw ire semi-flush DC-S 
in external VHF communi 
ictual drag, pl 
Ib., compared t with TI transistorized 


i flush antenna 


DC-8. o1 ft. of i 
one sq intercom 


quivalent to 1,2 

TI PRODUCTION ENGINEERING helped Lockheed trim 

> Collins ATC Transponder—Collin 55 Ib of dead load from the P2V-7 

Radio is building approximatelv 50 ait 

trafic control transponder beacons for 

rvice test bv selected airlines. Unit 
weighs about 23 Ib 


sub-hunting Neptune 


by transistorizing just one system — the 1|4-station inter- 


com. In addition to saving weight, safety and reliability were 
increased while maintenance and power drain were reduced. 


> New Missile Tut Su Well within MIL-T-5400 for general performance, MIL- 
ew Missile Tubes—Sylvania has an T-5422C for evironment, and MIL-T-6181B for interference, 

nounced a new line of seven subminia a ' 
this Tl-built system has a 2000-hr maintenance cycle and an 


ture tubes, designed under military 
exceptionally long service life. Signal response is instantaneous 


contract, for guided missile applica- 
tions. The new tubes, which are avail without need for warm-up. There is negligible power drain on 
able for evaluation by companies en- standby and negligible heat dissipation while in use. The system 
DEN-ITI4A: RF charp cto sientniie eaten power directly from a 28 Vdc line and uses less than 6 
e SN-1775A: Semi-remote RF pentode WEES Per Ceateee. 
eSN-1776A: Audio amplifier. (This This is one example of Texas Instruments systems engi- 
tube recently has been released to in- neering now being applied to audio, radio, radar, sonar, in- 
terim specs as Type 6788) frared, and other systems for communications, navigation, 


e SN-1777A: Audio beam power pen- ae aie 

tode search, fire control, and missile control. Continuing progress 
e SN-1778A: Medium-Mu single triode over a quarter century has resulted in over a third of a million 
with relatively high G,, for general pur- sq ft of engineering and manufacturing facilities — soon to 


pose use up to 250 me be doubled — located in an excellent dispersal area. 


e SN-1802A: Med Mu double tri- ; ; 
‘nile a a For fundamental design and development for manu- 


e SN-1803A: High-Mu double triode. factt®e of reliable systems that ‘save weight, space, and power 
... for scheduled commitments delivered on schedule call 
> Sperry Rand-IBM Agreement—Sperry | on TI application engineers. Write to Apparatus Division... 
Rand Corp. and International Business 
Machines Corp. have entered into non 


exclusive licensing agreement to ex- | co) TEXAS INSTRUMENTS 


change rights to manufacture punched 
card accounting machines and elec INCORPORATED 


tronic data processing machines under y ©6000 LEMMON AVENUE OALLAS 9. TEXAS 
patents and patent ipplic itions im ex- 
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translate flow 
... (20 pounds per hour 


ata glance! 








1| TIME-FUNCTION | 
TRANSLATOR } 
ipplications: / 
Gallons per minute... 
/ into Gallons per hour 
f| Gallons per minute... 
! into Pounds per hour V/ 
Pulses per second... } 
into Gallons per minute 
~ Total Count of Gallons or Pounds 
i Tachometer Applications 
\ ~ Direct Frequency Measurement 
Many Others V/; 
/ 





revolutionary 
Computer -Measurements Model 202A 


Translating flow into weight as required 
for jet engine analysis is just one of 

the many uses for the all-new Model 202A 
rIME-FUNCTION TRANSLATOR. 

The 202A permits instant direct read-out 
of unknown quantities by translating 

one function of time into another 
function of time, It eliminates the need 
for conversion tables, graphs, charts, etc. 
rhe variable time base display may be 
illuminated or blanked at operator option. 
The versatile 202A fills a long recognized 


need in electronic measurement, 


Write for complete information 
and detailed specifications on 
the Model 202A Time-Function 
Translator TODAY... 


























| 





Frequency Range: | 1-100,000 cycles per second 
| 0-100,000 positive pulses per second 
| —. a ~~ 7 
Input Sensitivity: 0.05 volt rms: 10-100,00 
0.07 volt rms: 1-10 cps 


| Positive pulse rise time 
0.5 megohm and 50 mmf 
stability 


7s Gana 


1 count 
Short Term 


Accuracy 


Stability 1 port in 1,0 


———-++ 






Time Bases: 0.001 to 10 seconds in | 
Ol to 1 second in 
0.0001 to 10 sec. in 0.1 

01 to 100 sec. in 1 m 


Direct. Four digits. (Five 





~ Read-Out 


\ SRN 77 WWJ srecincaions: 


O cps 


Vy volt or more per sec 


Long Term: 5 parts per million per week 


0.1m 


5 milliv 





millisecond steps 
second steps 
millisec. steps, 


lisec. steps optional) 
digits optional) 


able, O to 10 sec 








} Display Time Automatic: Continuously vor 
Manuel: Until reset 
Power Requirements 117 volts 10%, 50-6 ycles 50 watts (50-4 eso - 
| Dimensions 17” Wx 8%,” Hx 134%," DO 
= + 
Weight 35 ibs. net 
Finish Pone!: Light grey boked enamel! 
Coase: Dork grey boked enamel 
| Dat iiot) vi) a 
} | 
o 
* 2 


Computer-Measurements Corporation 


s a —] ~ 


5528 Vineland Avenue, North Hollywood, Calif. 


Dept. 99-J 


istence as of Oct. 1, 1956. Based on 
IBNI cater production of these ma 
hines, th mnpany will pay Sperry 
Ra 1 fixed annual rovalty of $1,250 

for ¢ ht ve irs aS a credit wast 


production royalties, after which no fu 


ther pavments will be duc [wo firm 
ilso agreed upon procedure for settling 
patent imterferences now pending in 
U.S. Patent Office. Anti-trust violation 


ind patent infringement actions brought 
carlier by the companies have been 
withdrawn. 


> “Talking Beacon”—Air Associates has 


received first order for two of its ‘LT alk- 
ing Beacons” (AW Dec. 12, 1955, p. 
53) from Army Signal Corps. The talk- 
ing beacon automatically gives liaison 


uircraft, equipped only with VHF com- 
munications their bearing to 
station by tape-recorded voicc 


receive;’s, 


> New AEW Radar—Navy has ordered 
new higher-power airborne early warn 
ing search radars, emploving new 
design principles,” from General Elec 
tric’s Light Military Electronic Equip- 
ment Dept. (LMEED). Contract, for 
pilot production, amounts to approxi- 
matcly $1 million, GE says 

Tester—De- 


> Automatic Telemetry 


velopment of an automatic Go, 
No-Go” type test set which can give 

pre-flight checkout to a 20-channcl 
FM/FM missile telemetering svstem 
n less than tw minutes, wa re 
ported at the recent Wescon in Lo 
Angcles Howard A. MeGee, United 
Electrodynamics Corp ind P. § 
Klaskv, Northrop Aircraft, co-authored 
the paper The device checks carricr 


frequency and power to pre-sct toler 
inces, then checks the frequency and 
implitude of cach subcarrier channel 
If pre-launching value of each sub- 
not well-defined, calibrating 
fed into the = subcarricr 
When tester finds a fault, 
the channel and reason 


ricr is 
signals are 
oscillators 
it identifies 
for rejection 

Oscillators— 
has 


Wave 


Laboratories 


> New Backward 
Bell Tel phon 


veloped backw ird 


de- 
wave oscillators op 
to 7.2 millimeter 


( ipabl of deliver- 


Hemp- 


erating in the 3.5 


wavelength) region, 
2 to 20 


ing 2 milliwatts, C. | 
tead reported at Wescon 


Goes West—Flollowi 
liminarv tests by AF Cambridgx 
irch Center on the new Crosley-built 
iIscan system, it is 

Air Force 


linton County 

rr extensivi rational 

\ft months of testing at 
Dawes, near Boston, Crosley savs that 
Volscan has demonstrated its ability to 
triple the capacity of airports 
throughout the country.” 


> Volscan 


iis I 


being moved to 
Bas« Olnuo 
evaluation 


I't 


ry < & 


ope 


two 


man\ 
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AVIATION PROGRESS with 6-E aircraft motors 


3 
a 


NEW G-E AIRCRAFT GUN MOTOR 
DEVELOPS TWO HP PER POUND 
FOR 10 SECONDS! 


POWER PLUS HAS BEEN PACKED INTO THIS COMPACT 
18 POUND, 400 CYCLE MOTOR WHICH DELIVERS 
37 HP FOR A 10 SECOND FIRING INTERVAL. NEWLY 
DEVELOPED INSULATION SYSTEM PROTECTS 
AGAINST INTENSE HEAT. DOUBLE ROTOR DESIGN 
PROVIDES HIGH STARTING TORQUE AND EXCELLENT 
OPERATING EFFICIENCY -— PERMITS UTILIZATION 
OF SINGLE OR DUAL POWER SOURCE. 


6G-E HERMETIC MOTOR PARTS LESS 
THAN 6% INCHES /N DIAMETER 
DELIVER 25HP CONTINUOUSLY 
TO COOL AIRLINERS ! 


HERMETIC MOTOR PARTS WEIGHING ONLY !I8 POUNDS DELIVER 
25 HP CONTINUOUSLY ATA SPEED OF 23,500 RPM. 
TWO- POLE, 400-CYCLE POWER PACK CONSISTING 
OF STATOR, ROTOR AND SHELL iS DESIGNED 
TO POWER AIRBORNE COMPRESSOR. 


DIGITAL COMPUTER DETERMINES 
BEST MOTOR DESIGN IN SECONDS / 


DAYS OF CALCULATIONS BECOME SECONDS WHEN 
G-E AIRCRAFT MOTOR DESIGNERS PUT THIS COMPUTER TO 
WORK IN DETERMINING OPTIMUM MOTOR DESIGN IN THE 
FASTEST POSSIBLE TIME! AFTER PRELIMINARY DESIGN WORK 
: HAS BEEN COMPLETED, COMPUTER CAN THEN BE INVALUABLE 
i: Y AID IN ASSURING BEST - AND FASTEST- POSSIBLE ANSWER 
TO YOUR MOTOR REQUIREMENTS. 


SS A 
THESE ARE ONLY A FEW EXAMPLES OF GE.'S 


CONTINUING DESIGN LEADERSHIP. FOR HELP 


Progress /s Our Most Important Product ON YOUR AIRCRAFT MOTOR PROBLEMS, CONTACT 


YOUR NEARBY G-E APPARATUS SALES OFFICE 


G E N E ” A L t LE CT K | C GENERAL ELECTRIC CO., SECT. 634-5 
SCHENECTADY, N. Y. 












































ZERO minus 4 hours! A G-E test missile, still shrouded in the early morning damp- 
ness before launching, represents more than a decade of research and development. 





THESE G-E CAPABILITIES ARE AVAILABLE TO 





BASIC RESEARCH COMMUNICATIONS HYPERSONICS 





At General Electric, George F. Metcalf reports: 


New Department to Help Solve 
Complex Defense System Problems 


GEORGE F. METCALF, is Gen- 
eral Manager of General 
Electric's new Special Defense 
Projects Department, located in 
Philadelphia, Poa. Mr. Metcalf 
has hod extensive management 
experience in the military 
electronics field, both in Gov 
ernment Service and in the 
Electric 


General Company's 


Electronic Division 


NEW SPECIAL 


= ¥ 
~ | 


r 
+ 


METALLURGY 


Realizing the increased complexity of 


some of the nation’s current defense 
system problems, General Electric has 
formed the Special Defense Projects 
Department. The new department will 
act as a Company focal point for large, 
highly complex missile projects. Head 
quarters for the new department will be 
located near Philadelphia, Pa. This new 
department has responsibility for large 
defense systems that require the com 
bined research, development, and manu 
facturing resources of many of General 
Electric’s operating departments and 
laboratories. 

Manned by a highly skilled engineering 
and development staff, the Special De 


fense Projects Department relies upon 


General Electric operating departments 
and laboratories for many specialized 
phases of its defense projects 
The Special Defense Projects Depart 

ment is making significant contributions 
to America’s defense program by focus 
ing the wide range of specialized talents 
of General Electric on highly complex 
defense system problems. Section 224-4, 


General Electric Co., Schenectady 5,N.Y. 





ENGINEERS: G.E.’s Spx 
Department is currer 
of highly skilled engir 
have a backgrour 
tive engineering send 
Mr. George Metcalf, 
Spex ial Defense Pr 
eral Electric Compan 











Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


Slab 1 


MATHEMATICS 


DEFENSE PROJECTS DEPARTMENT 


THERMODYNAMICS 








W¥UVeY, 
> 


— 


Pea 


and then we 


This 7 pitch, 19. 1564” pitch diameter internal gear 


for the Sikorsky S-58 Main Transmission 


This HARD (Rockwell ‘'50C’’) gear is cut after heat 


treating to master gear standards: 


.0002” per inch maximum lead error 
+.0000 —.0003 involute error 
.0002” tooth spacing tolerance 


60 RMS finish 


INDIANA GEAR 
INDIANA GEAR WORKS, INC. + INDIANAPOLIS, INDIANA 





NEW AVIONIC 


PRODUCTS PROVED 
eee 


Components & Devices protection under high-g 


¢ Subminiature ceramic capacitors, S 
OOK, maint 1 YU I dca 
Ifance \ tempcratul range ¢ 


“so BA 0 cxasstenen: 





——/ “Only All-Angl Barry Mounts 
Ra gave effective isolation...” 


One of the newest and hottest fighter aircraft now flying gives 
its electronic equipment such a terrific slam, when afterburners are turned 
on or off, that sustained accelerations bottom out MIL-spec mounts — mak- 
ing vibration protection nil. 

But in this same aircraft, All-Angl Barry Mounts protect the power 
units of Liquidometer’s four fuel-gaging systems, maintaining vibration isola- 
tion under sustained accelerations up to 6g vertical and Sg horizontal. 


The pilot's life — and the success of his mission — literally 
depend on the trueness of his fuel-gage readings! And these 
I 545 £ 
readings depend on the protected reliability of the vacuum tubes 
and circuitry in the power units. 
e In any mounting position . . » All-Angl Barry Mounts give as- 
e Through every attitude sured protection of reliability. Write 
of aircraft or missile for Data Sheet 956-01 giving details. 
e Under sustained high-g For specific recommendations, call your 
acceleration . Barry Sales Representative 
Barry's new Western Division, in Burbank, California, 
offers fast, on-the-spot design and prototype 
e X-band rotars joint Model 5 ~ service, and production of special systems. 
S6l. | d-band waveguid upler n 


hand kw peak powcr for short —— 
ods, 350 kw. for extended periods. | fi = Wa rw ~ ef ARRY( JB) MOUNT 
Unit uses preloaded ball bearings to —\ —_— 


prevent hang f characteristics during ¢  @ | wy T #? fe | | Ss SALES REPRESENTATIVES 


rotation. VSWR less than 1.10 over INCORPORATEO IN ALL PRINCIPAL CITIES 
frequency band of S.4 to 9.6 kmce. 


Litton Industrics, Components Div., 715 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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"When I want cable 


that's priced right, 








I call 


Packard Electric!" 


a \ ames | | 


Huge production gives important advantages to bulk cable customers of Packard Electric 


You don’t have to sacrifice a thing or 
compromise rigid aviation safety stand- 
ards to get cable at a price that is right. 


From pre-World-War-l times, through 
the tremendously accelerated defense 
production schedules to the present, 
Packard Electric has always made uni- 
form high-quality aviation cable avail- 
able to airframe and engine manufac- 
turers. Many times our engineers have 
worked closely with leading aviation 
firms to develop new cable to meet the 
ever-rising standards of the industry. 


The resultant know-how has given us the 
ability to insure uniform high-quality 
cable production at relatively low cost. 
Our huge production capacity tops 
7,000,000 feet of cable a day and is 
the biggest in the aircraft cable manu- 
facturing industry. This volume makes 
possible additional advantages to bulk- 
cable customers without a reduction in 
quality standards. 

Yes, the right price has to include uni- 


form high quality, advanced cable 
engineering and dependable delivery 


. all available when you take advan- 
tage of Packard's years of experience 
in aviation cable manufacture backed 
by the industry’s most extensive and 
modern production facilities. 


Ate vs Pat OFF 


Packard Electric Division 
General Motors, Warren, Ohio 


Offices in Detroit, Chicago, and Oakland, California * Aviation, Automotive and Appliance Wiring 


Ay grate 


wee the ‘ 
e ey 








5873 odk O . Los Angcles 
Calif., or 215 S. Fulton Ave 
Vernon, N. ¥ 


¢ Miniature transistor-magnetic power! 
supply, operates from 28 v.dx« input, 
provides 115 v., 400 cps. and 150 v.dx« 


output with a 25-watt load rating. De 


REVERE 
FLOW 
SWITCHES 


GLASWITCH 


Know whether fuel flow is 

pproximatcly 90 safely above required mini- 

Manufacturing Co. 2961 mum with this Revere flow 

St., Pasadena, Calif switch. Only moving part is 

the float...non-absorbent for 

Shag aera seem: Aiyecccet one long-time accuracy. Perma- 

five tvpes with impedan nent magnets in float actuate 

ind 130 ohms. Federal | hermetically sealed Glaswitch* 

at preset minimum rate. Com- 

pact...low pressure drop. For 

a range of flow rates and 
pressures. 


2X2$X) In PERMANENT 


MAGNET 


NYLON 
SENSING 
MECHANISM 


e Teflon jacketed cables, which als 


le in five 


SPECIFICATIONS — F-8290 Flow Switch (typical) 
Flow: 1.5GPM 
Weight: 0.70 |b 
Operating Pressure: 70 PSIG 
Temperature Range: —65°F to 200°F 


e Digital counter f 


a tenth met rs , ; . apr ‘pi : 
lals capable of « — SPECIFICATIONS — F-21110 Flow Switch (typical) 
ncrements to provide read Know when a fuel line runs dry Flew: 3000 PPH minimum 

...this Revere flow switch Weight: 1.25 |b 
flashes a pilot light. Uses a Operating Pressure: 35 PSIG 
venturi to create differential TE Ege <E"P te 160"r 
head during fuel flow to fill GLASWITCH 
float cavity; this causes float 
and magnet assembly to actu- 
ate hermetically sealed 
Glaswitch’. Air replacing fuel 
in line drains switch cavity re- 
versing switch action. Small 


size ... low pressure drop. FLOAT and 


MAGNET ASSEMBLY 
® 
atoment Designed for aviation fuels. Conform to 
information on MIL-F-5572, MIL-F-5616 and MIL-F-5624A 
Maxson Instru y ; as well as applicable requirements of 
“emma Ask for Engineering Bulletins 1055 and MIL-E-5272 and MIL-F-8615. 
a i 1059 describing these Revere Flow Swit. 
ng Island City | ches. Other types available. 


N.) . 
Instrumentation 
e Miniature pressure transducer, ‘| vpx 


tenis so CORPORATION OF AMERICA 
hock tube’, “ballistics” and “hyper 


ballistics”, covering range of pressures WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company 


10n Capacitor 
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The Cessna 180 and Twin Cessna T-50 


An important development 
for all types of aircraft engines! 


Here's a new oil that keeps all types of air- 
craft engines (horizontally opposed, inline or radial) 


cleaner than was ever possible before with non-de- 
tergent oils . . . and without developing any undesir- 


able side effects. 


The secret? New Gulfpride Aviation Series [ 
combines Gulf’s exclusive Alchlor Refining with a 
remarkable new ‘“‘detergent additive.” 

Cleaner Engines 
Experience in all kinds of service proves New Series D 


greatly reduces carbon, coke and varnish collection 
around rings and valve stems. Eliminates harmful 


deposits in the combustion chambers. 


More hours between overhauls 
—— New Series D offers you an unusually tough lubri- 
AVIATION PRODUCTS cation film, too. Cuts down wear on engine parts sub- 
stantially. The result? Far lower operating and main- 


tenance costs! Safer engine performance! Why not 











try it and see for yourself? 





100,000 psi. Kistler In 
. 15 Webster St., North 
N. ¥ 
© Low-level d.c. amplifier, ‘I'vype MMO 
+22, employs transistor oscillator which 
directh 
ul resulting in extrem< 
Device provides ripple-free 5 
from | my. d.c. input. 
umplifiers, 


nables it to operate from d. 


gain 


uutput 
empl magneti 
plug in 


tit} 


hermetically sealed 
enetic R rch Corp 
St., El Segundo, Calif. 


© Direct-writing oscillograph, two-chan 
nel, has flat frequen to 250 
onsists of Type 5-301 Datagraph 

order) and Type 1-133 amplifier 

I employ electro-sensitive chart 

nd a recording stvlus that travel 
fashion. Any one of six 


r¢ sponse 


tilinear 


0.05 to 20 im./sec., can 
by pushbutton liming 
1utomatically at 


provided 
or up to five 


xT SC ond 
cond from external source 
nd amplifier operate from 
Bulletin No. 1569 gives 
Consolidated El 
Or] 300 No. Sierr 
Pasadena, Calif 


Microwave Devices 
e Midget TR tube, I'v 


r than p: 


nn 


3A TR tubs 


I'vpe 


the 


Tube has minimum power 
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UNEQUALED 


PERFORMANCE 
IN 
e TELEMETERING 


e GUIDED-MISSILE 
MONITORING 


e RADIOSONDE 
RECEPTION 


This Special Purpose Re- 
ceiver is an improved 
version of the NEMS- 
CLARKE 167-J1 and 167- 
j2 This 
incorporates the best 
qualities of both of the 


new Receiver 


former types plus many 
vew features including a 
BFO. A video bandwidth 
control is provided to 
greatly improve signal 
to-noise ratio when full 
bandwidth is not needed 
It is especially useful os 
quality 


laboratory 


a high general 


purpose 


receiver 


NEMS- 
CLARKE ~ 


INCORPORATED 
919 JESUP-BLAIR DRIVE 
SILVER SPRING, MARYLAND 


For further information write 
Dept. H-6 





Tuning range 


iF bandwidth 


restrict 


IF rejection 


Image 


FM output 


AM ovtpvut 


Squelch 


TYPE 1501 
SPECIAL PURPOSE 


RECEIVER 


SPECIFICATIONS 


Type of reception AM. FM oe CW 


55-260 mc 
300 ke 


Sensitivity (measured 


without bond 


ing filters 


Noise figure < moximum 


Not less thon 70 db 

Not less than 40 db below 130 
mec 30 db minimum at any 
frequency 

0.15 volt per k 
Approx 


rejection 


Geviotion 


12 volts for 10 uv input mody 
lated 30 at 1000 c.p.s 
Approx 


Operates on monitor circuit 





have you 
Edge Lighting Problems? 


The unparalleled design flexibility of the 
Lackon® photo-marking process may offer you 
the best solution. With a minimum of gimmicks 
and gadgetry, Lackon® gives you a panel of 
unequalled marking accuracy, optimum legi- 
bility and lighting uniformity, with excellent 
resistance to severe environmental conditions. 
Designed, tested and quality controlled in our 
government approved laboratory, Lackon® edge 
lighted panels, knobs and knob skirts meet 
and exceed lighting, legibility and durability 
requirements of specification MIL-P-7788. 


@ CHANNEL 


The Lackon® engineering staff of the United 
States Radium Corporation will readily assist 
your panel engineering department dur 

initial design stage. The coopera 
tion of their skill and experience in lighting 
ly resolve design diffi- 
Jed production econo- 
yield a remarkabl perior finished 
AW-9 


techniques will speed 


Cuities, result in de 
4 
d 


mies, an 
product. For informz rite Dept 


United States 

R > ° RADIUM 
adium Corporation 

Hanover A ne . N.S 

Regional Offices: 5420 Vineland Ave 

Calif.; 4624 W. Washington Bivd C 

ates: In Canada — Radelin-Kirk Ltd. 11 St., 

Toronto, Ont.; In Europe — United States Radium 

Corp.—Europe, 36 Avenue Krieg, Geneva, Switzerland. 








NORTH AMERICAN 





The FJ-4 — newest, fastest-climbing, most maneuverable and longest-ranged FURY 
ABOVE THE of them all—has completed its carrier suitability and fleet indoctrination tests. This 


latest addition to the Navy's operational squadrons is a product of North American's 
OC EANS Columbus Division. Here, faster more effective manned aircraft are in continuous 
development — as they are in North American's Los Angeles plants, birthplace of 
the F-100 SUPER SABRE and the F-86 SABRE JET. This ability to deliver tomor 
row’s aircraft —in quantity, on time, and at lowest possible cost -— has made North 
American Aviation a major supplier of advanced aircraft for our country’s defense 


NORTH @ / 





OT HER COMPAN Y 


Even before the close of World War II, North American was at work in the vast 


ABOVE THE technological world of guided missiles. One of today’s major results of this pio- 
neering is the SM-64 NAVAHO INTERCONTINENTAL MISSILE. North American 


< "ON i | N ia N T gS has developed guidance systems, automatic navigation and flight control systems 
- +. as well as airframe and rocket power .. . for this important Air Force project. 
North American's work on the NAVAHO and other weapons systems is now creat- 


ing long-range missiles to fill a high-priority need in our nation’s defense 
North American Aviation, Inc., Los Angeles, Downey, Canoga Park, Fresno, Calif.; Columbus, 0.; Neosho, Mo 


AMERICAN AVIATION, INC. 


Engineers: write for details regarding challenging positions now open. 








tw Capital IDEA: 


JOY AXIVANE® FANS 


AIR CONDITION 


VISCOUNTS! 


new airliner makes most of 


CAPITAL AIRLINES is proud of its spanking new 
turbo-prop Viscounts. The finest aeronautical and elec- 
tronic know-how has been employed in the development 
of this inspiring new airliner. 

This advanced thinking is apparent, too, in the 
Viscount's air conditioning system. For the heart of the 
system they selected a Joy AXIVANE Fan .. . and used 
to full advantage the inherent space-saving character- 
istics of this unique én-/zne fan design 

Because Joy AXIVANE Fans can 


they may be 









be installed in the duct, 
located in any part of a plane that 


Write for FREE Bulletin 124-59 


WITH OVER 90 STANDARD MODELS AVAILABLE 
LARGE RANGE OF PERFORMANCE 
AVAILABLE ON REQUEST 


92 





ALL JOY AXIVANE AIRCRAFT FAN DESIGNS ARE BUILT TO 
CONFORM TO ARMY AND NAVY SPECIFICATIONS 
IN A 


CUSTOM DESIGNS 


a Joy Enginenn 


sa 


space-saving design 


has ducting. Light-alloy magnesium and aluminum con- 
E 8 } 4 
weight but give the greatest vibration- 


struction save g 
resisting and shock-resisting strength 

FROM 20 CFM TO OVER 6000 CFM is the range of 
ratings of Joy AXIVANE Aircraft Fans in weights 
from 10 ounces to 50 pounds. Joy Axivane Aircraft 
Fans are working, today, in Grumman, North American, 
Douglas, Martin, and Sikorsky Aircraft. You can put 
them to work in yours, too. For details write Joy Manu- 
facturing Company, Oliver Building, Pittsburgh 22, Pa. In 

1ad ‘ Limited, 


Canada: Joy Manufacturing C mpany \Canada 


t, Ontario. 





WORLD’S LARGEST MANUFACTURER 
OF VANE-AXIAL FANS 


A 6246 124 




















uutput of 210 kw. and is operationally 


similar to Type 4]50- fixed frequency 

tubc 

¢ Traveling wave tube amplifier, \lodcl 

SIOA, has output of 10 mw. over 2 to 

} Alli band VSW R ] t! ill 

2:1 When amplitude modulated bi 
implifier pcrat from 0 to LO 
has 5 millim econd puls« 

time at maximum powc yutput and a 





pulse delay of approximately 15 milli 
When phase-modulated 


TLIC roseconds 


by helix, amplifier has bandwidth from 
10 cps. to 10 me. and requires 30 volts 
input for 180 deg. phase shift. Bench 
model (shown) is priced at $1,135 
Rack model costs $1,095. Wave/Pat 
ticle ¢ orp., 850 Kaynyne St., Redwood 
Cit Calif 


Computers & Data 


Processing 

e Converter for use with X-Y plotter, 
epts input from punched paper tap 
‘tained directly from output of a dig 





ital computer, extracts desired data for 
plotting. Converter accuracy is 0.1 
Librascope, Inc., Glendale 1, Calif. 


e General purpose simulators, Models 
GPS-6 and GPS-12, operate at speeds 
3,000 times faster than real time. Wide 
variety of linear and non-linear comput 
ing elements and special function gen 
crators are available. GPS Instrument 
Co., 811 Bovlston St.. Boston, Mass. 


© Diode function generator, Type DIG 
401, five-channel, capable of gencrating 
variables, for with 
analog computers. Flexible 
rrangement allows the 
ments in each channel to be varied ac 
cording to function 
Built-in calibration circuit permits quick 


two or more usc 
switching 


number of seg 


being gencrated 
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Better way to keep tab on thirsty engines 


er 


SUS 


a 
Advanced 


“Bendy” FUEL FLOW 
TOTALIZING SYSTEM 


TYPE 9130 


makes news because it... 


@ Is designed for commercial and military jet and piston aircraft— 
both multiple and single engine. 


@ Reports fuel consumption from 400 to 2,250 PPH * for individual engines 
(Type 37100 Indicator) . . . and total consumption for all 
engines (Type 36722 or 36750 Indicator). 


@ Provides system accuracy of 2% individual rate and 3% total rate. 
@ Is pressure tested to 1600 psi. 
@ Has low pressure drop—only 1.0 psi. 
@ Is simple to install and service. 


*Other ranges ovailable 


Development of new, faster—and thirstier—commercial and military air- 
craft makes it more essential than ever to have complete and accurate 
indication of fuel consumption. This new Bendix Fuel Flowmeter System 
features fuel flow transmitters and indicators specially developed for 
today's—and tomorrow's—greater needs. For full details check with 
PIONEER-CENTRAL DIVISION, BENDIX AVIATION CORPORAVION, DAVENPORT, IOWA. 


P-C offers qualified engineers challenging, profitable careers 


West Coast Office 
117 E. Providencio Avenve, 
Burbank, California 
Export Sales and Service 
Bendix International Division, 
205 E. 42nd Street 
New York 17, New York 
Canadian Distributor 
Aviation Electric Ltd., 
200 Laurentien Bivd., 
Montreal, Quebec 
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rockets 
give helicopters 


a xt ra | t ft Reaction Motors, developer and producer of 
rocket engines and powerplant systems for guided 

missiles, aircraft, and ordnance-type rockets, 
is an important participant in the OMAR 
program. With Marquardt Aircraft, the West’s 
largest jet engine research and development center, 
and Olin Mathieson Chemical, RMI contributes 
to a continuous joint technical effort to 
advance the science and technology of supersonic 
powerplants and fuels. 


The OMAR program illustrates the integration 
of effort by a well-coordinated industrial team .. . 
the weapons systems concept in action. This 
Tiny rotor-tip rocket engines in- combination of technical and production skills, 
crease the payload of the Sikorsky products, services, and corporate strength has 
HRS-2 helicopter up to 100 per cent. tere - oe . . 
Having started their vertical take- the capacity to prov ide an effective assist to those 
offs at same instant, equally heavily responsible for the common defense. 
loaded Marine helicopters demon- 
strate relative hovering capabilities. “oe te : Ee : 
Standard HRS-2 (background) Engineers, chemists, physicists, production and tool specialists...a wide 
variety of fascinating careers await you on this weapons systems team. For 


hovers only as high as ground effect . J . - 
will permit. ROR (rocket-on-rotor) information write OMAR Employment Officer at the company nearest you. 


helicopter climbed straight u 
through ground effect and was still 
climbing when this photo was taken. 
Developed by Reaction Motors, Inc., 
for the Navy, ROR provides auxili- 
ary power for take-off or emergency 
situations. 


MARQUARDT AIRCRAFT 


OLIN MATHIESON CHEMICAL Vi) 1/4 


REACTION MOTORS 


Morquardt Aircraft Company Olin Mathieson Chemical Corporation Reaction Motors, Inc. 
Von Nuys, California New York, New York Denville, New Jersey 





ct-up from a simple plot of the func 
on without using external plotting 

board. Reeves Instrument Corp., 215 
ist 91st St... New York 28. N. ¥ 


New Avionic Bulletins 


* Magnetic tape recording s)stems, 
ni niat pe. Project Dig 
( 
* Printed circuit connectors 


* Analog-to-digital converters 


* Subminiature relays 


*Eleetronic Cable as a Systems Compo 


nent 


( 


* UNF and microwave test equipment 


* Precision rotary switches 


* Automatic Control for aeredynamic re 
search ! ‘ r t I etin MSI 
H 


* Helipot Series 5600 precision pot, 


* Ferramic magnetic cores 
i I etir MT 
Ke 


* Automatic instrumentation 


| 
N 
I 
, Kast 16th St 
*Kuggedized TV camera 
e, N. ¥ 
* Data transmission system, Mod 
r 4 (1é pp.) Beckr n 
Scientif Instrumer ) 
* Ferrite isolators, Faraday 
{ nad differ 
eos 


Pasadena, Ca 


*VHF communications receiver, Mo 
Oe AM and FM covering 50 t 
Bulletin TDS 200 4 


‘ rf Amer 
New Hyde Park 

* “Application of Magnetic Techniques to 
Reliable 40 ke EPUT Meter Design,” copy 
paper delivered at National Institute of 
Rad Engineers convention Ask for Data 
File No 09. Berkeley Division of Teckman 
Instruments, In Dept 35, 2200 Wright 

ve Richmond, Calif 

* Signal generator and control system for 
sudic frequency response measurements 
ration testing, distortion and acoustical 
neasure ents (8 pp.) Brush Electronics 
ar 3405 Perkins Ave Cleveland 14, Ohio 
* “Discharge of Corona Current from Points 
on Aircraft or on the Ground,” Report No 
C.A.L. 66, is available from Cornell Aer 

nautical Laboratory In Buffalo, N. Y 
*Kuggedized miniature tubes, cuaranteed 
rr minimur of 10,000 hours, made by 
L. M. Ericsson of Sweden, are described in 
catalog ovailable from State Labora- 
649 Broadway, New York 12 
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There is no one “‘cure all’’ for system instability. The desired stability of a 
servo loop is attained through the proper selection of components that satisfy 
the various conditions under which the loop will operate. Kearfott offers fou 
basic motors and combinations for providing system stability. All feature high 
speed of response; low inertia and high stall torque. 


SERVO MOTORS: Servo motors with high torque 


to inertia characteristics possessing (built-in) 


inherent damping ranging in size from %" to 
1%" diameter are available Low speed, low 
power motors for use in simple instrument servos 
where high damping and/or low time constant is 


required can also be provided. 


VISCOUS DAMPED SERVO MOTORS: Provide 
integral viscous damping for simple instrument 
Any degree of damping can be provided 


servos 
These units reduce no load speed of standard 


motors to 50% or 75% of normal, providing 70° 
or 50% of critical damping respectively 


(shown *s size) 


(shown approximately 
% size) 


(shown “4 size) 


INERTIAL DAMPED MOTORS: Integral inertial- 
ly damped motors for use in high speed and/or 
high gain servo systems—damping on acceleration 
or deceleration basis with little loss in normal 
no load speed. These units make possible system 
cut off frequencies up to 25 cps using magnetic 
amplifiers 


’ 


(shown 's size) 


SERVO MOTOR TACHOMETER GENERATORS: 
For system stabilization by voltage feedback from 
an integral tachometer generator. May be ob- 
tained as damping generators for use in simple 
rate servos or as rate damping generators for use 
in very high gain systems. The latter feature high 
linearity, high output and maximum output to 
fundamental null ratios. 


These servo motors are suitable for most exacting 
requirements. Write today for descriptive bulletin 
giving data of components of interest to you. 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifiers, 
Tachometer come Her- 
metic Rotary Seals, Aircraft Navi- 
gational Systems, and other high 
accuracy mechanical, electrical 
and electronic components. 


KEARFOTT COMPANY, INC., LITTLE FALLS, WN. J. 
Sales ond Engineering Offices: 1378 Main Avenue, Clifton, N. J 
Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Centro! Office: 6115 Denton Drive, Dollas, Texos 
West Coast Office: 253 N. Vinedo Avenue, Pasodenc, Collif. 





Famed for its combat superiority with the United 
Nations in the skies over Korea, the Sabre 
Jet is now being supplied to other NATO countries. 


Twin Coach Aircraft Division was selected as 

a subcontractor for large and intricate machinings 
for the F-86 as well as for North 

American Aviation’s other high-performance 
aircraft, the F-100 and FJ4. 


These important assignments are typical of 

the way in which leading airframe manufacturers 
rely on Twin Coach as a source of 

major airframe assemblies. 


If you have an assembly you’re considering 
subcontracting, call Twin Coach for consultation. : : oF ; 

, os Twin Coach Aircraft Division plants turn out wing spars, 

Our aircraft experience .. . our 23% main wing panels, flaps, complete center sections with 

acres of plant and facilities are at your disposal, plumbing and electrical wiring, and other large assemblies, 





OTHER DIVISIONS OF TWIN COACH Tw COACH COMPANY 


COMPANY MAKE: Fageol Van and Pony " ar: 
Express Trucks, Fageol Gasoline and Propane Faceoz , I a Z ZT Division BUFFALO, N.Y. 


Engines, Fageol-Leyland Diesel Engines, « 
so 

TWIN COACH AIRCRAFT DIVISION MAKES ASSEMBLIES FOR 

BOEING, CESSNA, GRUMMAN, NORTH AMERICAN, REPUBLIC, 

AND CLASSIFIED EXPERIMENTAL AIRCRAFT TYPES. AA-L69 





EQUIPMENT 





HYDRAULIC RESEARCH’S servo valve (left) shown attached to control actuator. 


Moog 


multiple input servo valve (right) is in production for fighter application. 


‘Two New Servo Valves Integrate 


Automatic Control, Pilot’s Input 


Los Angeles—New concept in integra 
tion of automatic flight control and 
tabilization with pilot's manual input 


} 


has been incorporated in two. servo 


ilves developed independenth for 
high speed aircraft 


The s¢C 


pre vide 


units have been designed to 
¢ Improved control response. 

@ Decreased complexity in contro] ac 
tuation mechanism, leading to increased 
reliability 

e Weight and space 
tion of separate control components and 
substitution of a single integrated pack 


wing by climina 


It is estimated that 20-40 lb. can 


be saved by adoption of the integrated 
package to the three control axes—roll, 
vaw and pitch 

One of these units has been de 
veloped by Moog Valve Co., Inc., East 
Aurora, N. Y., 


high-performance fighters 


ind is in production for 


Pilot Production 


The other unit, developed by Bell 
Aircraft Corp., has licensed for 
manufacture by the company’s subsidi 
irv, Hydraulic Research & Mfg. Co., 
Burbank, Calif. This unit, 
the Hydromat, is in pilot production. 
It also is for high-performance fighter 
ipplication. 


been 


1 
KnOWT) iS 


a 


Each unit is a multip] 


hydraulic 
electrical inputs from stabiliz 
autopilot 
manual input fro1 


} 


tick 


e input ek 


SCTVO valve whi h rc 


unplifier 


Servo Valve Reaction 
Lhe serve ilve re ts 
three distinct 
e Pilot’s manual 


\ ilve spool which inl 


modc f Oper 
input positi 


} 


hvdraulic actuator to mo 


urfacc In performing thi 
the servo valve act 

power control valve 

e Autopilot control i 
introducing electri 

irplane attitude refer 
electro-hvdraulic amy 

out the pilot’s input 

ure cross the | 
which varies the flow t 

face actuator. Resulting f 
ment provides the flight path 
e Airplane stabilization 
pability of th vilot 

flight is accomplish 

n electrical signal f 
for the particular ax 
the pilot’s manual 
Ihe resulting hvd1 
the servo valve provides the nec 
iddition » the non 


output f 


damping in 
flight 
Both the Moog and the 


5 


control 
Hydraulic 


Soviet Air Division Goes Home 


Seventy Russian U-II-28 trainers (foreground) and I-28 bombers (second plane, with bombardier nose) 


are prepared for takeoff from 


Oranienburg air base in East Germany. Planes, belonging to 221st Soviet Air Division, were sent home as part of Soviet demobilization 


campaign. 
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The illustration is of a Mark A4 fully auto- 
matic ejection seat as supplied to Aeronav- 
tica Macchi of Italy. 


MARTIN-BAKER AIRCRAFT COMPANY LIMITED 


ENGLAND = CANADA 








Research units use t clectro-hydraulic 
amplificr flap valve » convert the 
} 


rate gyro electrical signal » hvdrauli nerated ontro ressu l : 
r I thy vdrauli 1 ifie SQUIB 
Basic operational difference between In the vdrauli earch uni um 
Moog and Hydraulic Research units mation is acc mplished idding, n SPECIAL STS 


the method of superimposing the hydraulic amplifier 


ummation of) the rate gvro signal on erated bv the rate 











input pilo input motion 
ummation 1s a Difference here 


to the mechani- nits is simply onc 


ELECTRIC 
PRIMERS 


EXPLOSIVE POWER 
CARTRIDGES 


GAS-GENERATING 
C.ANISTERS 


THIS Carmody Corp. Procedure Trainer, duplicating Grumman’s supersonic F11F-1, teaches 
pilots how to eject, cope with flame-outs, and familiarizes them with the cockpit. An organization specializing in the 
design, development, and monufac- 
N | ‘ D | T + - ture of explosive ordnance, McCor 

iW « ré 7 . ‘ 
iINava Center eve Ops rainin? mick Selph places first emphasis on 
dependability. The entire group is 

+ > ° 
= = i ft plant on a 
» Pe f . | ~ Pw a a located in a 60,000-sq-ft pla 
Devices for Use by Services aaron 
* 

, : : : most complete facilities of its kind 
Port Washington, N. Y.—The gro f the aircraft which it was designe 


nportance of training devices t simulate—stressing the importance 


in existence 


military services is underscored by having a training device at hand bef Vour procurement end reneniity 
thi ecent statement made by a U.S plac ing a complicated m prestoms in speciatized explecives* 
Navv fleet commander: “From now on, hardware into opcration can prenetty So cstved of Mate 
mick Selph — either with stondord 
I want a training device for every piece Lhe establishment, which 
of equipment delivered to me.” few months ago was called th 
translate the commander's de Devices Center AW Sept. 26 
nd into practical hardware will be-  p. 35), has the responsibility of develo, -- 
om nother task for the U.S. Naval it! ndusti raining I or submit your ™ Ignition 


i 
problems to: Actuation 


items, tried and proved, or with units 


produced to meet your specific need 


Send for data 





raining Device Center which recently quested by th ies Tes 
for all Navv traini ; , Ejection 


its tenth anniversary at its 
Fracturing 








in the medieval used to train me 

buildings of the in the air, on the sea, un 
former Guggenheim tate m land 
Iraining devices are beginning to Although initially almost 100 of 
in equally important place in the devices developed were in the field 
organizations. Example is Link of aviation, today approximately half McCORMICK SELPH 
plan to deliver an electronic of the center's funds go into surfacc ASSOCIATES 

mula or for the Douglas DC-S ind sub-surface training equipment Wellllaia mina iiel tr 
before the jet transport flies This while an increasing portion of produc 
will mark the first time that a simulator tion funds are provided for non-avia 
has been available prior to the flight tion equipment. The center also does 
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A NEW NWL 


HIGH 
TEMPERATURE 
ACTUATOR 


NOW hydraulic actuators 


operating in areas of... 


..- 800° F 


It is now possible for you to incorporate the advantages of 
hydraulics in high temperature areas on jet engines and airframes. NWL 
design developments in the seals and internal configuration of the new 
Lift Line High Temperature Actuators are making possible such units as 
the pictured synchronous afterburner actuator. 


SYNCHRONOUS ACTUATION ... 

« « « between two or more units is achieved through internal 
georing and screw arrangements, inter-connected by flex shafting. 
Inter-positional relationship is mai ined to th dths of an inch. 

Adjustable stops, fail-safe locking, lightness of weight and selective 
intermediate positioning ore features of this line. 





ACTUATOR SPECIFICATIONS ... ADDITIONAL SPECIFICATIONS .., 


Operating Pressure: 50 to 5,000 psi; . and assistance in applying NWL 
engineering ond quantity precision- 


Temperature Ronge: (ambient) —65° to - soned 
. production facilities and techniques to 
500° F., {extended rod) 800° F.+-, (oil) your high temperature problems, ore 
—65° to 400° F.; and Rated Loads: avail- available from local NWL sales-engineers 
able to your specifications. and engineering project teams. 


NATIONAL WATER LIFT COMPANY 


2220 PALMER AVE. KALAMAZOO, MICHIGAN 





training research for the Army, and has 
Air Force liaison officer who moni 


s training device research and devel H ERE’S the M AN 


opment for the USAI 

\mong the many active programs 7 ] (7 iy 
currenth under Wa\ it the centel arc Y Ol W AN r 
Research into nuclear powered aircraft ; By ’ 
which Capt. C. H. S. Murphy, the \q to S KE . 
center's commanding ofhcer and di- : - , _ 
rector termed a Vcr) ictive investiga Hes the PERMADIZING 


tion’) and a digital computer—being \ man... your nearby Stillman 


developed with the USAF and the Uni- ‘ . representative with all the 
versity of Pennsylvania—to replace ana answers to your rubber-to-metal 


log computers 
(he computer will bring great flexi bonding problems. Ask him about 


bility and cconomy to simulators be PERMADIZING, the exclusive 
use, being digital, they can be made Stillman high-quality rubber-to-metal 


ni a avardes 
uplicate the characteristics of sev bonding process that provides precise, 
ral different aircraft. Todav’s analog 


flash-free parts of optical smoothness 


omputer in only be tailor-made to epee 

a and allows effective sealing at near-zero 
mnulate the haracteristics of a single s 
pressure. Write or call your nearby 


an 


Another active program is the devel Stillman representative today. 


I 


pment of procedure trainers (AW Mar 
28, 1955, p. 58) which cost about one ; > 
tenth the price of electronic simulators Stillman Rubber Co. 
.- a tively tr “s "and = bane 5811 Marilyn Ave., Culver City, Calif. 
opcratiol is cyection an in-thigh 
, ' : ae ° > 23525 Lorain Rd., Cleveland 26, Ohio 


clight in case of flame-out. The 
now has an 11-1 procedure 
built by Carmody Corp 

ng other achievements of the 


( ire a helicopter flight simulator, é Stillman has the answer... 
developed by Bell Aircraft Corp., an PERMADIZING 
ejection seat trainer, developed and 
built by All American Engineering, Inc., 
nd a P5M-1 mobile flight trainer. ‘Vhe 

housed in tw +0-ft. road trailers, 


a mos comp! ot Ss ki l 
4 oe Be ny ‘on i, ne Now!. ee the NEW 
} 


onding the new 
Ihe center also had a hand in devel TANK 
two sige a poll — FC-3500 FILLER ROBINSON 
h realistic battles are fought. As CAP WIRE 


Murphy said, “some dav ma 
ma\ be developed which will 4 t+ TWISTER 


] 


OFF THE LINE =— ame 


Faster, more efficient than 
; a ever! The new, slendernose 

Beech Aircraft Co., which had just DIAGONAL GRIP-HEAD is 
easiens URES centess tar tS ee designed especially for those 
narrow- hard-to-reach places. 
ground support units, has obtained a Split-second whirling action 
$203,000 Navy order for a similar unit H safety-wires 3 engines in time 
for starting jet aircraft, the Model 316 % Removed with only a 35° turn required for one by any other 


: method . . . saves as much as 
power unit * Weighs only .43 Ibs. $140 per engine assembled. 
The self-propelled generator powered % Opens safely under pressure 3-TOOLS-IN-1 
160 hp. engine and containing its % Full 3-inch opening % peel pliers- 


cutters -twisters. Side-cutting, 
own control box, instrument panel, % Lever action design i oil-tempered head. i omaeall 
heating and cooling svstem, is primarils bronze bearing. No adijust- 
designed for starting the F2H-4, AD-5N The first tank filler cap to successfully ments. Jaws lock on wire, 
and F9I pass all test requirements of MIL-C-7244B can’t slip off. Perfect, uniform 
(ASG) applicable to fuel, oil, alcohol-water ’ twist every time. 

and hydraulic reservoirs. Write for ; 12” fr th ay! yd $21.50 
data sheet on this new FC-3500 flush d Q” for bench work. sub- $90 50 


mounted cap. assemblies, 12 oz. 
— Beechcraft Super 18s currentls : | Unconditional Money-Back Guar- 


rolling off the production line at Wich antee. Send for complete details. 
ita, Kan The planes’ main landing GABB SPECIAL PRODUCTS RALPH C. ROBINSON CO. 


gear mount 11.00-12 nylon tubeless R | Box 494W No. Sacramento 15, Calif. 


WINUSOK LOCK UNS 
tires, wheels and brakes made by the | Canadiar. Distributor,Gensales, Ltd., Malton,Ont. 








First executive-type aircraft to be 
equipped with tubcless tires are twin 


AVIATION WEEK, September 17, 1956 101 





Business flies his way! 


E. Merritt (Andy) Anderson, Shell Aviation 
Dealer at General Mitchell Field, Milwaukee, 
has a knack for making friends and making 
money. Maybe that’s because he keeps so busy. 


Meet Andy Anderson—aircraft salesman. Andy 
first tried his hand at selling airplanes as a 
distributor for a popular airplane manufacturer 
and has consistently been on the “Top Ten” 
list of leading salesmen for this make. 


Meet Andy Anderson — instructor in flying. 
When you love flying as much as Andy, it’s 
only natural for you to pass on your enthusiasm. 
So Andy established a glider school and a 
student training center in Wisconsin plus a 


102 


primary flying school in Missouri to help hun- 
dreds of young pilots. 

Meet Andy Anderson—flying ambassador. 
Andy goes everywhere in his own plane... 
signing up new clients . . . looking after all the 
Anderson interests. 

Meet Andy Anderson—Shell Aviation Dealer. 
Andy’s first big success was with Shell. His 
company, Anderson Air Activities at General 
Mitchell Field, Milwaukee, was formed in 1941. 
Today it’s a round-the-clock operation, servic- 
ing four major airlines, an Air Force reserve 
unit, a National Guard squadron and a host of 
private and corporate planes. 


And more and more business keeps flying 





Andy’s way. It’s no wonder! He has a sure-fire 
sales-building approach—“‘Give ’em what they 
want . . . on-schedule service.” 
With a full line of Shell Aviation products in 
the shop, the very latest Shell equipment on the 
runways and the Shell Aviation Credit Card 
system to save the flier even more time, AAA is 
equipped to service anything that flies . .. 
quickly, efficiently. 
For example, the daily routine includes pre- 
paring a giant airliner for a “cross-country hop” 
... getting a corporate flier off on schedule for 
an appointment in Cleveland . . . refueling Air With the latest Shell equipment on the runway, 
Force jets for patrol duty . . . checking and AAA gives these Als Force jets quick, of- 
servicing a private plane before it takes off on 
a weekend jaunt. 


cient service. 


AAA has to keep up with the latest service 
methods, too. It depends upon frequent visits 
from the Shell aviation specialist plus merchan- 
dising hints in the Shell Dealer magazine to 
keep abreast of what’s new in runway service. 
Since he became a Shell Aviation Dealer, 
Andy has boosted his gallonage almost three 
thousand per cent. No doubt about it—Andy 
Anderson sells for Shell and does a fine job. 
But Andy, himself, has said, “‘Shell sells for 
me!” And he can prove it. 
Private fliers like the way AAA rolls out the 
red carpet as soon as they roll in. 


AAA (Anderson Air Activities) helps major airlines meet split- Dependable Shell aviation products: in the 
second schedules with efficient, on-schedule service. shop help AAA do an A-1 job on repairs. 


It pays to be a Shell Aviation Dealer 


—and the Shell office nearest you will be glad to show you why 














Johns-Manville 






organizes to give you 


® Johns-Manville is now concentrating all industrial 
insulation operations within a new, fully integrated 
insulations division. This greater specialization makes 
possible the most complete insulation service available 
to industry. It consists of— 


on whom you can rely for your 
insulation recommendations. 
Your J-M salesman will help you 
select the insulating material ex- 
actly right for your job—the one 
that will provide maximum fuel 
evr savings, improved process con- 
trol, and minimum maintenance. 
As co-ordinator of J-M’s extensive research-engineering- 
manufacturing facilities, he offers you outstanding insula- 
tion training and experience. 


4 Ne Sales Representatives . . . men 


hn Insulation Engineers— Backing 
up the J-M salesman on every job 
is the J-M insulation engineer. 
He is primarily concerned with 
solving insulation problems. He 
recommends the economic thick- 
ness of insulation, as well as the 
proper finishes, weatherproofing and securement. His 
highly specialized knowledge makes possible an intelligent 
recognition and handling of your individual insulation 
requirements. 








+, PAxS : —_ 
tt a ge Insulation Contract Units... 
Vnw se - ~—Ss*Fullly aware that no insulation 


on * 
WY SS SSS Cis better than the man who applies 
\ it, the J-M Insulation Contractor 
oe : <a 
i makescare and skill in thescientif- 
ic application of Johns-Manville 
insulations his stock in trade. He 
maintains a complete crew of 
estimators and mechanics trained in J-M application 
techniques. He is ready to give you fast, efficient service 
on any insulation job—large or small. Proud of his repu- 


tation for integrity in his own community, the J-M 
Insulation Contractor merits your complete confidence. 





New and separate insulations division created to 
provide industry greatly improved Sales and 
Engineering service to meet modern problems 


Johns-Manville 


MATERIALS -“ENGINEERING - APPLICATION 


better insulation service 







vy \, Complete Range of Products — 
In this day of exacting tempera- 
ture control, the need for specific 
insulations for specific services is 
greater than ever before. Recog- 
nizing this, Johns-Manville man- 
ufactures insulations for every 
industrial requirement. Produced 
from the finest grades of asbestos, magnesium carbonate, 
diatomaceous silica, refractory clays and ceramic fibers, 
they are designed to afford maximum insulating effective- 
ness and durability at operating temperatures ranging 
from minus 300F to plus 3000F. 





Extensive Research Facilities— 
At Manville, New Jersey, Johns- 
Manville maintains the world’s 


te | most completely equipped insula- 

" (| 
we fe > tion laboratory. Here insulation 
. sl] | scientists are engaged in a con- 


tinuous program of developing 

new and better insulating ma- 
terials. In addition, their technical knowledge is always 
available to J-M customers whose insulation problems 
require special study. 


Experienced Management — At 
headquarters as well as in the 
field, management of the new in- 
sulations division consists of men 
who, in line with J-M’s promo- 
° ao tion-from-within policy, are in- 

sulation veterans. With a realistic 

grasp of customers’ needs, they 

are alert to new and better ways 
to serve you... now, and in the future. 





On Your Next Insulation Job—Whether your 
next insulation job is big or little, simple or complex, 
let Johns-Manville handle it for you. Just call your 
nearest J-M sales office, or write direct to Johns- 
Manville, Box 14, New York 16, New York. In 
Canada, Port Credit, Ontario. Chances are, you'll be 
glad you did! 


‘U INSULATION 




























ENGINEERS: 


Aerody namics & Propulsion 


If you can 


« 


do original 


. . . you should consider The 
John Hopkins University 
Applied Physics Laboratory 
(APL), where creative ideas 
are recognized and supported. 


The Laboratory is primar- 
oncerned with research 
ieveiopment f guided 

ssile systems. A _ sizeable 
rogram of fundamental re- 
I oncurrently in 


APL ij sponsible for 
al a rect n of the 
Navy’s Bumblebee guided mis- 
le program. Developments at 
APL include the first super- 
mic ramjet, and the missiles 
rERRIER, TALOS and TAR- 
rAR. 


A distinguishing feature of 

] the self 

dependence of the protes- 
onal staff members, who 

work in an atmosphere of 
ee inquiry and are unham- 
pered by the usual adminis 
trative details. Problems are 
attacked by teams, each of 
which maintains a fine bal- 


ance between research and 
engineering. The team ap- 
proach allows each member 
to acquire broad knowledge, 
find his creativity heightened. 

The locations of the Lab- 
oratories in the Washing- 
ton D. C.-Baltimore periphery 
place staff members near fine 
housing in all price ranges, 
recreational and cultural fa 
cilities. Moving expenses paid 
in full. Liberal educational 
benefits for study at a num- 
ber of excellent universities 
nearby. 


OPENINGS EXIST IN: 


DEVELOPMENT: stability and con- 
trol analysis; ramjet engine design 
RESEARCH: interference and heat 
transfer phenomena; hypersonics, 
turbulence, shock wave phenom- 
ena 


For additional information write: 


Professional Staff Appointments 


The Johns Hopkins University 


Applied P hysics Laboratory 


8615 Georgia Avenue, 
Silver Spring, Md. 
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Aviation Products div.. Good 
nd Rubber Co. Tube w 
ippre ximately 4 


“Spraymat,”’ 
hi itcd 


ipplied t complex hape 
lso light in weight and has gh 


cmcicnc\ 


Three prototype models of 

ring Camera will be de 
Reconnaissance Systems 
Instrun 


nal 
ine) 


Arm ntracting 
CORPS OF ENGINEERS 

‘ t St \ 
Kalph M. Parsens Co 


1A 


4 onus 
Butler & Cobbs, M 


brA 


LOS ANGELES ORDNANCE DISTRICT, 
55 8. Grand Ave Pasadena, Calif 
Harvey Machine Co., Ine 
Ave ror e, ¢ f 


‘ 


Bendix Aviation Corp., 
i Nort H d, ¢ 
‘ is t 

RVC oo ‘4 
Douglas Aircraft 


Navy Contracts 


Following is a list of unclassified con- 
racts of $25,000 and over as released 
bv Navv Contracting Offices 


BUREAL OF ORDNANCE, Washington, 
dC 4 

Convair, Div. of General Dynamics Corp., 
Pomona, Calif CAG vibration and shock 
measurements, NOrd-16973, $81946 

Oliver Corp., Shelbyville, IL, guided mis 
ile reusable shipping containers, BUORFD 
LD 288419 480709 288912; 288903 
2RRGSR NOrd-17077 IFRB 600-865-56-0 
1260, $2115058 


NAVAL AIR MATERIAL CENTER, Naval 

Base, Philadelphia 12, Pa. 

Bethlehem Steel Co., Bethlehem, Pa., al- 
loy steel bar, rough turned, Mil spec MIL 
8-890 (ships) amend 2 approx. size 28” dia 
x 16%” long, 26 pes., IFB neg. 156/251086 
56Q (N156s-33174), 76322 Ibs., $26,712 

Acme Aluminum Alloys, Inc., 215 North 


0 
5 . 


a 


é 
Spe 


do you have 
ee . 53 
a special 


MOUNTING BASE 
PROBLEM? 


Call in Finn. Here’s a 
short story of two who did 


ONE COMPANY isolated a deli- 
cate gyro amplifier with this un- 
usual base. Finn-designed, it licked 
crucial space and weight problems 
OT ee 
CO Me 
To MIL-C 172-B, it has company 
and Air Force approvals 


These are only two examples of 
the technical skill, experience and 
facilities available at Finn. An ap- 
proved source, Finn can lick your 
“tough specials” at a competitive 
price. What'smore,many “special” 
and standard mounting bases ore 
stocked for immediate delivery. 


LEAR, INC. fitted an auto pilot 
component way up in the TF-102's 
rose with this Finn base. Space 
envelope was extremely critical 
hence sub miniature Finn Mounts 
and space-saving design. Ap 
provals: Lear, Inc., Air Force, Air 


Frame. To MIL-C 172-B, of course 


For more information, 
write to the address below. Or call 


HAwthorne 7-4100 


FINN 


ELECTRONICS DIVISION 
T. R. FINN & Company, Inc. 
200 Central Ave., Hawthorne, N. J. 


Pioneers in Lightweight 
Mounting Bases 





reet Dayton Ohio, runway NAVY PURCHASING OFFICE, Washing 
é MA-1A USAF drawing ton, D. C., 4th & Independence Ave., 8. W., 

»5I6 (less chain ind = shackles) IFB Washington, D. ¢ 
Neg 156/251373/57Q (M156s-33229), 20 H. L. Yoh Co., Inc., 311 Walnut St., Phila- 
prs $256,080 lelphia, Pa plans and sp fications fo 1 

Schiller Nolan & Co., Inc., S17 Wood St 30000 Ib. thrust cap., cl Cc" fleet main- 
Philadelphia 7, Pa services to manufas tenance turbo-jet test facility 
ture firing piston stainless steel aero (N600(A)41794) (Neg 6Q) 111 1 
nautical nedical equipment lab dwe Lot, $37578 
AMEL 582, rev 1, Mil. Spe MIL-S-774 Lee Engineering Co., 269 Armistice Blvd 
AMEL pt no 582-4 *B neg 156 Pawtucket, R. L, aircraft tire bead breaker 

51329/56Q (N156s-33227 7,000 ea pres model jet (N600(A)41777) (Neg. 


$47,25 5-56Q). 300 ea. $85800 


Last Flights 


I'wo familiar profiles are about to drop out of the aircraft recognition handbooks. The 
I-6 trainer (top, background), the last in use by the Air Force, was officially retired at 
Bartow Air Base, Fla., recently. Here it flies with the T-28, which is its replacement. 
Ihe North American trainer still is in service with the Navy, but the SNJ version also i: 
being retired. Below, the Marianas Mars taxis down the seaplane runway with Diamond 
Head in the background ready to make the last Hawaii-to-California flight~of the Mars 
fleet. R3Y Tradewind turboprop seaplanes of Transport Squadron 2 will replace the 
Marianas Mars, and her sister ships, the Hawaii, Philippine and Caroline Mars. One Mars, 
the Marshall Mars, was lost on a test flight in 1950, but the crew escaped without injury 
before the plane burned and sank. 


USAF Contracts 


Following is a list of unclassified con 
tracts for $25,000 and over as released 
by Air Force Contracting Offices 


SACKAMENTO AIR MATERIEL AREA, 
MeClellan Air Force Base, MeClellan, Calif 
Lear Incorporated, Grand Rapid Mic! 
tary actuator ZFISSBD 12 ea rotary 
ator ) 1 rotary actuator (end usé 
issified), 45 ea (P/R 23580), $86835 
North Amer mn Aviation, Incorporated 
0 tO 95 Fresn Calif storage and 
transfer inspection and 
1s f 59 F-S6D t 
raf »/R iS and 8-1), $50159 
Consolidated Diesel Electric Corporation 
ind Canal Street, Stamfore *onn 
anual, P/N 
\ P/N 
nanual, P l 
C26, MAl & MD 


5204 5°05 and 5 


Associates, Ine., 
P/N 8211 35 
P/N 821 4 
duct, P 
ible 
R 5241) 
General Electric Company, 
r St San Franc » © 
N 8211-1700-2041 
MA-1 Generator set 
$213947 
OFFICE otf SCIENTIFIC RESEARCH 
Air Kesearch and Development Command 
Post Office Box 1395, Baltimore 3, Md 
The Johns Hopkins University, Institut: 
r Cooperative Researc! Whitehead Hall 
imor 18, Md researcl mtinuatior 


nbustion ates 


xture (AF18(600)-1176 
Reed Kesearch Incorporated, 104% 
i Street, N. W Washington 7 


juid 
l45 

California Institute of Technology, l’asa 
der ‘ Calif researcl Pane Flutter) 

AF18(600)-1142) job, $25522 
MIDDLETOWN AIR MATERIEL AREA 
Olmsted Air Force Base, Middletown, Pa 

Aerodex, Inc., P. O. Box 123, Internatior 
Airport Branch, Miami 48, Fla., repair ; 
rework of ex ust valve ipp ible 
rH ‘ series aircraft engine ‘ ea 
$54509, RFP PR MA-598823 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave Newarh N. J., mete 
1701 ea, $47302, RFP PR MA 718556 





This is a Cageable Vertical Gyro—the brain 


of Honeywell’s Low Altitude Bombing System. 
Known as LABS, the system makes possible 
the automatic and accurate delivery of 
nuclear bombs. Honeywell is the largest 
supplier of these automatic bombing systems 


for the Navy and Ajir Force. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 
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High in the atmosphere, a huge U.S. Air 
Force bomber wheels. As it changes direction, 
a long shape separates from the bomber. 
Rocket engine firing, the shape accelerates 
to high speed and vanishes into the distance... 
an air-to-surface missile on its swift way to 
a far-off target. 

This, in brief, is the mission of the 
GAM-63 Rascal guided missile—designed, 
developed and produced for the U.S. Air 
Force by Bell Aircraft Corporation. 

Rascal is a long range, air-to-surface 
missile which accomplishes its mission 
without exposing the bomber aircraft to 
concentrated local defense. Rascal can be 
launched and proceed to its destination 
while the bomber is on its homeward 
flight, thus sparing aircraft and crewmen 


” 


the critical “‘time over the target. 


The guidance system which controls 
Rascal is close to human intelligence and 
operates just as if a pilot were riding in the 
nose of this missile. Rascal is propelled at 
its tremendous speeds by a rocket engine 
also developed by Bell. 

Rascal encompasses one of the broad 
concepts of Air Force missile program- 
ming and Bell Aircraft has applied all the 
skills of its vast scientific and engineering 
team in the development of this strategic 


weapon system. 


The Air Force-iIndustry team urgently needs 
scientists and engineers for projects vital to the 
nation’s defense. Opportunities to make impor- 
tant contributions are offered in military or 


civilian careers. 


“no time over the target” 


BUFFALO, N. Y. 





ENGINEERING BULLETIN 


ON MICRO-BEARINGS 


Miniature Instrument Ball Bearings 


Subject: 


TYPES OF BEARING 

The Retainer Bearing fitted with the 
one-piece crown retainer is well suited 
for the great majority of instrument 
applications. Even ball spacing pro- 
duces good performance at low-moder- 
ate speeds, and it can also handle 
radial or thrust loads. Improved fabri- 
cating techniques result in crown re- 
tainers being specified for low-torque 
requirements. 

Phenolic Retainers machined from 
phenolic plastic allow higher speeds 
and also provide some retention of 
lubricant. This retainer is used with 
angular contact bearings where one 
land is ground away from the inner or 
outer ring to permit bearing assembly. 
Such a design permits thrust only in 

aie. the direction of the side 
having the full land. 
The Full Bearing has 
a full complement of 
balls. Filling notches 
are ground on one side 
of each ring to allow as- 
sembly. This type is 
steadily being replaced 
by retainer bearings 
which cost less to man- 
ufacture and assemble. 
It has an advantage for 
certain applications re- 
quiring maximum ra- 
dial load capacity, but 

PHENOLIC jis unable to handle 
thrust loads because of possible inter- 
ference between the balls and filling 
notches. Contact between the balls 
creates friction which makes the full 
bearing unsuitable for low torque or 
high speed applications. 


MATERIALS 

Stainless Steel's anti-corrosive proper- 
ties have made it first choice for bear- 
ings used in precision instruments, and 
it has become one of the standard 
materials for this purpose. It can be 
ground and finished to a high degree 
of precision. 

Chrome Steel should only be speci- 
fied when bearings must operate at 
critical limits of capacity, a condition 
not often encountered in instruments. 
It has a somewhat higher load rating 
than stainless steel but is subject to 
rapid corrosion if not protected during 
handling and use. 

Beryllium Copper should be restric- 
ted to applications which definitely re- 
quire non-magnetic properties in the 
bearings. All components of the bear- 
ing are fabricated from this material. 
If non-magnetic properties are not 
required, stainless steel is a better 
selection. 


LOAD RATINGS 
A miniature bearing is seldom opera- 
ted at or near its rated load capacity. 
However, the designer must have.suffi- 
cient information to assure intelligent 
selection. The load ratings presented 
in the New Hampshire Ball Bearings, 
Inc. catalog tables are based on stand- 
ards established by the AFBMA after 

extensive studies and tests. 
Dynamic load ratings apply to bear- 
ings that are rotating. Time-consum- 


NEW HAMPSHIRE BALL BEARINGS, INC. 


PETERBOROUGH 1, 


NEW HAMPSHIRE 


FACTORS TO CONSIDER IN MINIATURE BEARING APPLICATION 
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Retainer Bearing — Flanged and Shielded 


ing calculations can be avoided by 
making use of the C factor shown in 
our catalog. 

Static load ratings apply to bearings 
at rest. Since this exists in relatively 
few cases, static load rating is not 
usually given much emphasis. Formu- 
lae have been developed, however, and 
the need for this information is in- 
creasing, primarily for units sub- 
jected to shock loading. 


RADIAL AND AXIAL PLAY 
Radial play is the displacement of one 
ring with respect to the other along 
the diameter of the bearing. 

It is important in the successful ap- 
plication of precision bearings and 
should be specified in orders. A range 
of .0002” to .0005” is satisfactory for 
most applications but tighter or looser 

Radiat clearances: may be required, 

Play The minimum clearance 

J should be .0001” and the total 
spread from min. to max. 
should be at least .0002”. 

Axial play is the displace- 

ment of one ring with respect 








Radial Play — Maximum distance one 
race may move diametrically with 
respect to the other without the appli- 
cation of measurable force when both 
races lie in the same plane. 











Axial Play 


F(neg) 

~ 

Axial Play — The maximum 
relative axial movement of 
inner race with respect to the 
outer, when both races are 
coaxially centered, without 
the application of measur- 
able force 


to the other along the bearing axis. It 
is specified only when axial positioning 
of the shaft must be held within cer- 
tain limits. Radial and axial play are 
mutually dependent factors and the 
former is the one usually specified. 


TORQUE TESTS 

Sensitive instruments require bearings 
with minimum inherent friction. 
Starting, or breakaway, torque is most 
often used to define limits. This is the 
force necessary to induce rotation 
from standstill under clearly estab- 
lished conditions of mounting and 
loading. 

Torque tests can reveal much about 


the true guality and geometry of the 
bearing. Investigations being conduc- 
ted constantly are producing valuable 
contributions to the refinement of 
instrument bearings. 


Test Bearing —-w» 





Turbine 









































Shaft ————e 


ee 


TORQUE TESTER 











MOUNTING PRACTICE 

An improper fit to the shaft or housing 
can cause malfunctioning and failure 
of a precision bearing. The factors 
vary so with each application that 
bearing manufacturers are reluctant 
to make definite recommendations un- 
less adequate information is furnished. 
rhe user cannot be sure that he has 
selected proper fits unless he has con- 
sidered the variables involved in the 
manufacture of both instruments and 
bearings. 

For selective assembly “coded bear- 
ings” can be supplied. This involves 
sorting bores and outside diameters in 
-0001” increments. It produces four 
possible groups within the quantity 
ordered but quantities in any one 
group cannot be assured. Coding 
should be specified only when definite 
advantages justify the additional cost. 


DESIGNERS HANDBOOK 
FREE TO ENGINEERS 


If you work with 
miniature bear- 
ings, you'll find 
this new, 70 page 
authoritative pub- 
lication a great 
help in solving 
problems in de- 
signing instru- 
ments or small 
electro - mechani- 
cal assemblies. 
Free to engineers, draftsmen and 
purchasing agents. 
Write New Hampshire Ball Bearings, 
Inc., Peterborough 1, N.H. 





BUILDING 
MISSILES ? 


RESEARCH WELDING 
for fabrication beyond 
the standard concept 
For fabrication of guided missilecom- 
ponents and atomic structures and 
for other technical projects, Research 
Welding is equipped to process 
experimental work requiring high- 
strength orcorrosion-resistant alloys 

Our facilities include a 650-ton capa- 
city HPM metal forming hydro press 
and the latest automated welding 
equipment. Mass Spectrometer and 
hydro testing; USAF-approved qual- 
ity control procedures. 

Research Welding has developed 
components for CalTech, Douglas, 
DuPont, Firestone, GE, Hughes, Bell, 
Northrop, USAF. 


t us » your problem. Call or 1 
day for information. New, ultra-modern 
int now under construction will pr 

ven greater facilities for the scientific de 


Le 
to 
pl 
€ 

opment of your special projects 


CO., INC. 


f 
AESEAALH 
ea noine & ENGINEERING 


ANTA FE AVE. ¢ SOUTH GATE, CALIFORNIA 


NEW AVIATION PRODUCTS 





Flowmeter Uses Ultrasonics 


utilized 
l cr 


of fuel 


sensor 


Ultrasonic energy is 
termine volume or ma 
ing through a smooth-b 
multaneous readout of mass 
mass totalization, volumetric flow 
volumetric totalization and fluid 


} ] 
Thi aevice Wil 


flow 


n be obtained 


up to ZULUUI i or 9Y0.000 


f jet fuel with 


, 2 
10 in. long and weighs 10 Ib 

Maxson Instruments Division, The 
W. L. Maxson Corp., 4737 Austeel PL., 


Long Island City 1, N. Y. 


censor fo 


Seal and Retainer 
7.CTO 


} 


red by rubber seal an 


leakage of banjo fittings is as 

mctal retainer 

It climinates disadvantages of crush 
} 


tal to metal con 


washers, provides meta 
tact of faving surfaces and ts free of seal 
loss due to cold flow, reverses or surges 
The seal works with pressures beyond 
igainst air, oil or fuel and at 


5 O00 psi i] 
65°] to 350°] 


temperatures from 
Ihe seal will withstand 
temperatures to 500°] 

Franklin C. Wolfe Company, Inc., 
10567 Jefferson Blvd., Culver City, 
Calif. 


intermittent 


Drive Test Stand 


Constant speed drive test st 


electronically controlled variab!| 


motor to simulate variations of 
speed in flight and measures an 
tion of constant speed drive from 
established valuc. ‘Tests in the oj 
ing range from 200 to 8500 


tional accessories are: ventilat 


= 


for generator and alternator, load bank 
for alternator and generator, 
metcr to test 


mount 


re quenc\ 
} } ] } 
drive stability and jib 


crane to specimen drive units 
weighing up to 500 Ib 


Greer Hydraulics, Inc., New York 
International Airport, Jamaica 30, N. Y. 


Automatic Cleaner 


Small parts are cleaned, 
iutomatic machine 
can process 40 baskets per hour 


iti idjustabl 


dried bv an 


( le ining 


uses hot recirculated cleaning solution 
spray, hot water spray and drain 
dry. Hot air drier may be added if 
required but latent heat of parts is ex 
pected to make drain drying adequate 
Chips and foreign material are removed 
from washing solution by chip basket 
Solution tank forms the base of the 


Titis¢ 


AVIATION WEEK, September 17, 1956 











ELECTRONICS + NUCLEONICS + 


PLASTICS «+ 


METALLURGY 


+ ULTRASONICS + 


AVIATION 


...cind the U.S. Navy’s 
Offshore Patrol 
that guards America 


While you work, while you play, while you sleep—though 
any threat to your way of life be the farthest thing from 
your mind—the U. S. Navy is in action in the air along 
America’s shores, protecting the peace you enjoy. This 
particular phase of Naval Aviation is the job of the 
Navy’s “Offshore Patrol’’. . . and Curtiss-Wright power 
is everywhere in the picture. 


Curtiss-Wright Turbo Compound® powered Lockheed 
Super Constellation WV early warning radar planes, and 
Lockheed Neptune P2V and Martin Marlin PSM long- 
range reconnaissance planes cruise far out to sea—day 
and night, ever watchful. Cyclone 9-powered Grumman 
Tracker S-2F sub hunters and Sikorsky HSS helicopters 
range closer in, providing a tight defense ring against 
invasion. Cyclone 7s power Vertol HUP helicopters, and 
Goodyear CPG blimps with Curtiss Electric Propellers. 
The resultant “protection perimeter” extends from the 
Arctic Ocean south around the entire continent. 


These Curtiss-Wright aircraft engines—plus Curtiss- 
Wright jet and rocket power—are ready if anything 
disturbs the peace. Meanwhile, they help you to work 
and play in confidence, sleep soundly. 


YOUNG MEN! BECOME A NAVAL AVIATOR 


Apply at any Naval Air 
or Recruiting Station 


WRIGHT AERONAUTICAL DIVISION 


CURTISS-WRIGHT 


CORPORATION + WOOD-RIDGE, N. J 


Worl Finest Aureroft ringines 








wvoos 


34us 


Which one will qualify as a missile engineer? 


All—or none—depending on three important points! And what benefits will you find in this type of 


The desire for a real engineering challenge. The engineering environment ? 
ability to work with a top team of experts in their First of all—recognition that comes trom the 
respective fields. The capacity to take on individual opportunity for individual effort. You will work 
responsibility with engineers who respect your opinions and pro- 
If this sounds like a lot, it’s because North Ameri- _ fessional status. Because missile engineering covers 
can Aviation has a lot to offer. With research, devel so many fields, you can work in the area of your 
opment and manufacturing responsibility for the choice. You will work on a team of specialists whose 
U. S. Air Force SM-64 Navaho Intercontinental Mis eadership in their fields will further you in the one 
you choose. You will live in Southern California and 


and the opportunity to assume a position of authority —_ receive financial compensation limited only by your 


sile, the scope of the art at North American is wide 
great. In fact, all phases of this project—research, own ability 
design, development and testing —are being accom- If you have the desire for a real engineering chal- 


plished by North American engineers. lenge — Investigate Now. 


Contact: Mr. M. Brunetti, Missile Engineering Personnel 
Dept. 56-9 AW, 12214 Lakewood Boulevard, Downey, Calif. 


NORTH AMERICAN AVIATION, INC. 
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| i) } in in b ipplice Nlodel LAOO 10-turn, § in. diameter 
iting of cleaning solution is a standard laminate or with copper precision potentiometer hia ill-m 
Ransohoff Inc., 1001 Ford Blvd., foil on one or both sides for printed cit external construction 


Hamilton, Ohio. uit National Vulcanized Fibre Co.. | 
1056 Beech St., Wilmington, Del las 
Hydraulic Valve for 1,500 Psi. 
r ali = a a aed I idmnsort Se mi-automatic optical mounter 
; mbines two microfilm processin Dp 


Model DV-1, power supply and d 


] } t 


modulator unit, |) 


MIL-O-5606 
Scott Aviation Corp., Lancaster, 
N. Y¥. 


ALSO ON THE MARKET 





Nie 


del 348 Linear Amplifier mects all 
uircment fe mplifving adjacent 
| pulses at high dut 

actectors, 10n 

ind other radiation 

\l urements mav be made 

000 c/mim Co aa Sede 
background.—Franklin Elec 


Kast Fourth St.. Bridge 








xcak in the presenc 


ACCURACY! 


Heat reflective laminate, by combining 
rinciples of reflectivity of radiant cn 
g wit 
lass fabric reinforced plastic, affords a 
irricr to heat transfer at temperatures 

t 1.2001 Additional advantages 
weight savings and adaptability to 
olded designs.—Swedlow Plastics Co 
IS6 Bandini Blvd., Los Angcles. Calif 


h insulation characteristics of 


Each month, hundreds of 
Whittaker gyros are used in the 
missiles which are so vital 
to our nation’s defense. 
Inchworm motor, a linear actuator, is , 
Accuracy in this project is 
iccuratcly controllable in the range of 
ro hes. Emploving magnctostri of critical importance. 
nicro-inch¢ p! g mag ( Whittaker gyros meet these 
tive effect, armature of the motor 
requirements with a rejection 
hrinks under influence of an clectro ‘ 
tic field ying back t ] rate of less than 2%. 
4 ( , 1) »oO ’ 
i ral xsi . tic field ‘d | ce Whittaker Gyro will 
prs mani on, sontmechuney tye leet nt be pleased to place 
Airborne Instruments Laboratory, Inc.. , is 
160 Old Countrv Rd... Mineola. N. Y its experience and facilities 
| . at your disposal. 


Patented Nylok self-locking insert, a > 

nvlon pellet installed in threaded por : Aitlak Gi 

tion 1 screw, is now an optional ~*~ Wa (Az pro 
ture of SPS standard, special and | 
urcraft socket screw products. Insert » DIVISION OF TELECOMPUTING | | 
liminates need for other locking : CORPORATION ne 
levices.—Standard Pressed Stecl Co., VAN NUYS, CALIFORNIA 
Jenkintown, Pa STANLEY 7-5519 


Grade G-10-865, glass-base sheet lami- 
nate bonded with an epoxy resin, has 
low water absorption, low dissipation 
factor, and high bond strength; it meets 
\IIL-P-18177. Material is available in 
sheet sizes of 39x47 in. with thicknesses 
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Turboprop transports with 
set records on 


THE LOCKHEED YC-121F, powered by four Pratt & Whitney T-34 turboprop engines, is the world’s fastest propeller- 


driven transport. The aircraft cruises at 420 mph. 


A PRATT & WHITNEY AIRCRAFT T-34 turboprop engine is loaded aboard 
a YC-97J Boeing Transport. 


MATS COMMANDER Lt. General Joseph 
Smith cites the engine’s record: “My Conti- 
nental Division reports that these power 
plants require considerably less mainte- 
nance than that required for any of our 
larger transport engines in common use. This 
remarkable record forecasts the fine service 
we can expect from the Douglas C-133A 
transports which will soon be in MATS oper- 
ation.” Pratt & Whitney Aircraft is most 
grateful for the magnificent accomplish- 
ments of MATS which are contributing very 
substantially to the success of the T-34. 





I-34 engines 
MATS World Routes 


6000-horsepower T-34s show their stamina 
in Boeing and Lockheed transports 


The Military Air Transport Service is already New records include — 
using Pratt & Whitney Aircraft T-34 engines in 
Boeing YC-97Js and Lockheed YC-121Fs on its 
world routes. This engine also powers the Douglas 
C-133A, the highest payload production transport 
ever to go into service. 


e A Lockheed YC-121F flight from over Gander, 
Newfoundland, to abeam of Shannon, Ireland, in 
4 hours and 13 minutes. 

e Boeing YC-97J round trips from Texas to Germany 
and Japan, the first turboprop transport flights 


rr . . 2er ‘ 1 lan mic 
The outstanding service performance of the T-34 across both Atlantic and Pacific. 


engine is another example of Pratt & Whitney Air- e A new in-service MATS record, set when two 
craft’s continuing leadership in design, development YC-97Js flew a total of 46 hours and 35 minutes 


and production of dependable engines. during a single 24-hour period. 


BAT WR TROP OR) 


~ — 
. = Oe eee 


= 
EACH BOEING YC-97) has accumulated over 1000 flight hours and their engines are already operating over 500 hours 
between overhauls. These aircraft have maintained 6.1 hours daily utilization during a single month, demonstrating 


the reliability of the airframe, propeller, engine combination. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation * Main Office and Plant: East Hartford, Connecticut 
Branch Plants: North Haven—Southington— Meriden 





National Aircraft Show Displays 











AEROPHYSICS hypersonic test vehicle. F-89H wingtip pod carries three Falcon missiles and 21 2.75 in. rockets. 


TEMCO Model 51 primary trainer experimental airplane was shown at Oklahoma City. Navy has ordered evaluation quantity. 
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PILOTS demonstrate roominess of Cessna T-37 cockpit. WHEN 37 thrust attenuator (above) opens .. . 
a ee 
-* — 


JET INTAKE screen retracts flush with fuselage when gear is up . . . IT DIVERTS jet blast sidewards, kills 40-60 of thrust 


Stall warner on lop operates automatically to accent buffeting. Control quadrant micro switch opens plates below 7 of power 


mel 
———— a 


FORWARD position of Continental FSO-470A engine (top right) eliminates special induction, lubrication systems in Cessna YH-41 
helicopter. Rotor has simple pylon mount (bottom). 
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Around the equator y| ,500, OOO times! 


Passengers on the scheduled air fleets of the 
world last year logged 38 billion miles—enough 
for one passenger to fly around the equator a 
million and a half times! This figure represents 
a gain of 18% over total passenger miles flown 
in 1954. And this amazing record is expected to 
be broken again in 1956. 

As more and more people fly more and more 
miles, new and better planes are being developed 


to serve them. To keep these planes flying, opera- 
tors know they can rely on Esso Marketers for 
the finest in modern aviation fuels and lubri- 
cants—perfected through years of research—and 
for the finest in uniform, safe and efficient petro- 
leum service along the airways of the world. 


= = 


8 OUT OF 10 OF ALL THE WORLD'S INTERNATIONAL AIRLINES USE 
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HYCON COMPUTER (left) is used te process geophysical data rapidly and present finished acromagnetic maps without long delavs. A 
plane in one hour often records cnough data to keep the Hycon office busy for about 100 hr. Photo crew (right) of AT-11, World 


War II Air Force bombardier and navigator trainer, prepares for photo mission with Hycon-developed camera and map study. Hycon 
s pioneering development of acrial color photography with its own temperature 


control, developing methods 


Aerial Surveys Grow on Speed, savi ings 


By Bernie Lang equipment it usc ‘arion Associates Ital 
f Palo Alto f.. provides manv o 
Pasadena, Calif.—Nlining, oil, lumber pea tomer le | Iilvcon Mfg 
ther firms needing quick and a through ca i Te istru 
ipping and cxploratory ser nent division, pioneers much of thi 
sting the acrial survev indus hoto cquipment 
SIS millon a vear. On Although he idqu rterca 


p firms is Hlycon Acnal Su IIvcon Acrial inn maintains laborator 


intly owned by two com facilitics and offices in Washingt 


which develop much of the D. C.; Dayton, Ohio, and Florence, 





ra iphic maps 
Demand for 
wid ind LIlvco 
both domesti 
in such fields 
miscrvahion, 
ilroads 
transmission lines 
ors, flood control 
BIRD USED to detect ore deposits. Bird contains two sensitive coils each tuned to one of — evidence, water resor 


the transmitted frequencies, making it possible to test a 400-ft. swath beneath the plane. inventory. Soon to 


lin 
1 
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LIQUID ENGINE DIVISION 


In piloted aircraft, missiles, and upper- 
atmosphere research vehicles, Aerojet 
General liquid-propellant rockets have 
proven unexcelled for assisted takeoff 


} as pr 


superperformance, an I 


plants 


Whether your interest lies in Vanguard or 
valves, Aerojet-Generai offers a variety of 
challenging assignments for 

Mechanical Engineers 

Electronic Engineers 

Chemical Engineers 

Electrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Physicists 

Mathematicians 


mmm ryfil-(gencra 
CORPORATION 
o AZUSA, CALIFORNIA 


SACRAMENTO 
CALIFORNIA 


Write: Director of Scientific and En, 
gineering Personnel, Box 


mento, Calif. 


296N, 
Azusa, Calif. or Box 1947 Sacra- 


PBY WHICH SERVES as Hycon flying geophysical laboratory showing horizontal loop which 


transmits an electromagnetic field. Bomblike 


structure (aft, below 


is detector or bird 


which picks up signal indicating position of ore deposits. Plane also carries 35 mm. spotting 


camera to record flight path. 


Geoph 
one ten tim 


rapidly 
I 


ypter svstem will 


t mad 


vevs To b< 
to be economi 


] 


wing exploration 


Aircraft Requirements 

Aircraft requirements vary with the 
diversified field ( a W orld 
War II surplus pl omplemented 
with current Cess nd Beechcraft 
models iT¢ 

Ihev are selected for their 
qualitic By 


ible for certain tv] of mapping of 


, 
ypcrational 


‘. for mstance, 1s suit 
high terrain requiri Ititudes up te 
36,000 ft At present, Hvcon’s ficet 
onsists of 12 planes four Cessna 195s 
one Beechcraft AT-11, one Beechcraft 
Bonanza; onc PBY and five P-38 

With an eve to the future Hvycon is 
e Introducing helicopter acrial surve' 
carrving three detection devices on a 
single flight 
© Developing aerial 
techniques for spotting mineral deposits 
nd for forestry evaluation 
® Using a light-weight image motion 


phi tog! iphy 


ppel | 
find stru 
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of the magnetometcr, thi 


ng. will weich on] 


if 


mav contain oil 


nginecring 

Electromagnetometer pinpoints th 
mineral deposits which are ctri 
conductor It is sensitive enough t 
detect sulfide ore bodies that conta 
kc id ind nickel Che devi 
‘ Id hy 


IC iC 


copper 
sets up a large magnet 
ing an electric current through a wit 
coil built around the plane, then mea 
distortions induced in th 


electrical conductors in th 


son 


ures the 
hi ld bi 
irth 
lowing ] bird clectromagnet Nn 
cter) containing two sensitive coils each 
tuned to one of the transmitted fr 
quencics makes it possible to test 
+00-ft the aircraft 
Helic opter both 
in-phase and out-of-phase component 
of the field at a frequency of 4,000 
Che helicopter unit has com 
pleted 2.000 line mi. of test flving 
over known ore bodies in Canada with 
iccording to Hycon 


Acromagnctic Surve 
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s’*Gravesande’s Steam Reaction Car 


In 1721 Jacob Willem s'Gravesande of Delft, stimulated by the 
recently enunciated Third Law of Motion, astounded 

the Royal Society by constructing a practical steam reaction car. 
The vehicle actually moved several times its own 

length, a distance of about two meters. 


In 1956 the goal is no longer meters, but hundreds, and even 
thousands, of miles. Aerojet-General Corporation, leader 

in American rocket propulsion for more than a decade, is proud 
to participate in man's first assault on the frontiers of 

outer space—Project Vanguard. 


* 
mm YC entriul CORPORATION 
A Subsidiary of AZUSA, CALIPORNIA 
The Generel Tire & Rubber Company SACRAMENTO, CALIFORNIA 


Aerojet-General invites scientists and engineers—men of imagination and 
vision—to join the attack on the most significant research, 
development and production problems of our time. 





WEATHERHEAD 

ER® FLARELESS TUBE 
MS Fi Vi TIN G & 
of pte pertany 


When it comes to aircraft tube connections, it pays to specify 
Weatherhead MS flareless tube fittings . . . the standard for new air- 
craft and missile design. America’s Number One source, Weatherhead 
alone gives you the benefit of many years in pioneering, developing, 
and testing these fittings to meet the highest standards of the U. S. Air 
Force and U. S. Navy. And only Weatherhead manufactures the tools 
and machines for pre-setting MS sleeves—key to speedy production 
assembly with the positive high-pressure sealing advantages now in « ; 
universal demand. _» . Make WEATHERHEAD 
a Your Source .. . 
to be sure of these indis- 
pensable aids throughout 
every stage of design, in- 
stallation, operation: 
@ Application consulting 
@ Engineering design 
assistance 
International field 
service. 


Complete research and 
laboratory facilities: 
mechanical, metallurgi- 
cal, chemical. 


Weatherhead MS Floreless 
Fittings ore manufactured 
to Military Specification 
MIL-F-18280. 


THE WEATHERHEAD COMPANY 
rhetation Division 


300 EAST 131st STREET CLEVELAND, OHIO 
West Coust:1736 STANDARD AVE., GLENDALE, CALIF. 
Plants at CLEVELAND and ANTWERP, OHIO « GLENDALE, CALIF. « ST. THOMAS, ONTARIO, CANADA 





Argentine Home-Built Lightplane 


Misionero I, which is a replica of the French Jodel monoplane, was built at home in 100 


days by an Argentine farmer, Arnold Berkling, and his wife. ‘The two passenger airplane is 


powered by 65 hp. Continental engine. 


Berklings, who live in Northern province of 


Misiones (thus the airplane name), find airplane most logical means of travel in remote 


area, turned to home-building because of high cost of private plane in Argentina. 
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airplane 
maintenance time 


Atlantic Aviation Service, New 
Case, Delaware, they find that by us 
ing’ Ballymore Work Platforms for 
reaching high levels on larger planes 
they save money and cut maintenance 
time 20%. The platforms are simple to 
mount and provide easy movement 
around the engine or other parts of the 
plane being repaired. And mechanics 
can take all their tools with them to 
eliminate running up and down 


Atlantic Aviation Service uses several 
types of Ballymore work platforms, 
either singly or grouped together so 
that a number of service men can work 
at the same time. They find them par- 
ticularly effective for engine repairs, 
painting, putting de-icer boots on wings 
and similar jobs 


All welded steel construction, the 
platforms roll easily into position on 
smooth-running, 
ball-bearing cas- 
ters and lock firm- 
ly to floor by a 
treadle system. No 
sway or “kick- 
out”. Handrails 
and guards help 
prevent falling, 
safety grids on 
steps and plat- 
form help ward 
off slipping. Write 
today for more 
information to 
Ballymore, Com- 
pany, Wayne 21, 
Pennsylvania. 





Sprints from 
deck to stratosphere 


His beat is the oceans of the world. His job, 
to challenge unknown intruders on our de- 
fense perimeters. A Navy pilot is a seagoing 
sentry on 24-hour duty. 

A major role in this job of positive inter- 
ception—and as far from our shores as possible 
—is being assigned to the Douglas F4D Sky- 
ray. Less than a minute after leaving the 
deck, Skyray can soar past the 10,000-ft. 
mark. Seconds later it’s hissing through the 
stratosphere . . . 35,000 feet up . . . at the 
ready with rockets and cannons. 


This rate of climb comes as no surprise 
Skyray also holds the world’s official F.A.I 
sea level speed records for the 3- and 100- 
kilometre courses. 


Douglas F4D Skyray—fastest carrier-based 
interceptor. Performance of agile Skyray continues 
the Douglas tradition of “faster and farther with 
a bigger payload.” Yet performance figures are 
meaningless without a skilled pilot at the controls. 
If you are interested in a career as a Naval Aviator, 
write Nav. Cad. Washington 25, D. C. 


Depend on DOUGLAS ~~ > First in Aviation 


>» 





Bell Ranger Makes Sales Tour in South America 


\t least 17 major sales demonstrations in 15 Central and South American countries are planned for new four-place Bell 47) Rang 
utility helicopter. Piloted by Joe Mashman, assistant director of contracts, the Ranger left Bell's Ft. Worth, Tex., Helicopter Division 
it maximum gross weight of 2,565 Ib., including conversion kits that quickly adapt the aircraft for specialized missions and extra fuel 


Cabin has a plush interior pointing up its executive transport rok Ihe Ranger demonstrator is expected to return to the factory in 


Nove mbe T. 





; Sikorsky S-5SB, 
Piper Sales Jump Okanagan H 


Business and utility plane sales are up 
ini fo ‘tr 126‘ over a year ago, Piper Aircraft 
“yar of Corp., Lock Haven, Pa., reports. Com 
pared with two years ago the increase is I'wo Cessna 
184% Increase in fiscal 1956 (Oct. 1 

; 1955 through August, 1956) by models; 
nee ee tack oer Super Cub PA-18 and PA-ISA, 125 
Pri-Pacer PA-22, 124°, and Apache 
PA-23, 136% 
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Nvlon-cord tires for lightplanes 


Miami Firm Converts 
| hree Cessna I 20s ROTABLE LIGHT can be used for landing 


Miami—Air Corporation of Miam vill | lac market soon and taxi illumination, having a 360-deg 

iS completed the conversion of thre« rotation in either direction and about 120 
essna ‘150 aircraft for a Chilean car Award for outstanding contribution deg. extend-retract arc. Eight-point switch 

{ wricultural aviat in 195 vas permits control of illumination like a spot 

Seating capacit f the twin-en presented to C. | ch CM light. Lamp is 450 watts. Maker of light 
gined planes was boosted from five to — tinental Motors Cor pI nt. bi Grimes Manufacturing Co., Urbana, Ohio 
ven and a lounge installed. Removal tional Association of Flving 1 uses the G-6250-3 light on its Beech DISS 


f the snap-on passenger scats makes t tional mV! ’ and Cessna 310 business planes. 
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PREFERRED 


MAKE NO MISTAKE . . . Aviation's biggest news today consists of the 
latest scientific and engineering developments which make possible 
tomorrow's aircraft. The prime source for this vital information is AVIA- 
TION WEEK ... preferred by aviation's influential engineering-manage- 


ment men becouse ... 3 


Working to fulfill their ‘‘need to know"’ are 23 full-time editors -gradu- 





ate engineers and aviation specialists. Possessing the technical knowl- 
edge and industry experience needed, they ferret out, analyze and re- 
port in detail aviation's significant technical developments when they 


happen. 


Competitive advantage in this fast-paced industry depends on when 
the latest is learned. AVIATION WEEK'’s fastest publishing schedule in 
the industry guarantees its readers this advantage. 


AVIATION WEEK's high-interest engineering-management readership 
(Contact your local AVIATION WEEK representative who would like very 
much to expand on this point) has led to overwhelming advertiser ac- 
ceptaonce .. . AVIATION WEEK carried 4,298 pages of advertising in 
_ 1955, more than the combined total of the three next highest ranking 


/ cviation business publications and another record is already in the 
Se al 
_ ccmemmatl 





making for 1956. 





BUY AVIATION'S LARGEST & MANAGEMENT AUDIENCE, BUY 


VIATION 
WEEK 


ARD racy A McGRAW-HILL PUBLICATION 
I MS 330 WEST 42ND STREET, NEW YORK 36, N.Y 




















SAFETY 





British Court of Inquiry Report: 





Crash Crews Avert Fire 
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Wherever you find the Air Force— 


You'll find Herman Nelson Portable Heaters, 


From the Arctic to Antarctica Herman Nelson is synonymous with portable 


This model BT-400 Portable Heater is one 


of the complete line of Herman Nelson Port- 
able Heating Products. Output: 40,000 to 
150,000 BTU’s per hour. Weight: 280 lbs 


foo 


heat! 
Here’s why. 


. . 

V Herman Nelson engineering and research unques 
tionably spearhead the portable heat industry 

Y Herman Nelson heaters operating down to —65° F 


and up to 100° F 


. still maintain trouble-free starting 
and operation. 


VY Herman Nelson’s 15 years of experience in the port- 


able heat field can be put to work on your problem IN 
YOUR PLANT or in the Herman Nelson labs 
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IrROoQuOIS, 


Orenda’s supersonic turbojet, 


has passed its fifty hour flight rating test — 


successfully, and on schedule. 


ENGINES LIMITED 
MALTON, CANADA 





MEMBER: A.V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP 
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FIRST... LOOK FOR THE REAL 


OPPORTUNITIES 





BEECHCRAFT is aggressively enter- 
ing new fields and needs men of 
imagination to do creative work of 
top-level importance. BEECHCRAFT 
is now seeking 


SCIENTISTS 
PHYSICISTS 
ENGINEERS 


If you would like to be associated 
with a leading organization that 
is large enough to have diversi- 
fication of product, but small 
enough to insure recognition of 
personal ability—for work now 
going on, and work now being 
planned for Beechcraft’s Boulder, 
Colorado, special engineering fa- 
cility, as well as Beechcraft’s main 
plants in Kansas, write today to 


> * 
Seechcraft 


WICHITA 1, KANSAS 


The Employment Division 








MOOG 
Servo Valves 


Deliver 


High Dynamic 


Performance 


Type 4-way proportional, 
Til lenddetiahacia [lila 
Equivalent Time Constant 
r. lel) me | ee Maslllll | leelalel | 
Output Flows 0.1 to 
50.0 GPM 

OfeTahi com Ol las lale | 2.0 to 
SOM @Mcalllll lasl=) 1a | 
Pressures ... 1000 to 
lelelem a1) 

Weight... as low as 11 ozs. 
Maximum Dimensions... 
as low as 3.1°x2.1"°x 1.9" 





NARMCO RESINS & COATINGS COMPANY, Dept. 761, 600 Victoria Street, Costa Mesa, California 


132 





/ 
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Quality’s watchdog dew 


with an economy bark! 


If you are a designer or fabricator of high tem- 
perature airframe components — especially those 
involving intricate shapes, electrical transparency or 
weight limitations— you may well benefit from the 
unique design potentialities of Conolon laminating 
materials. Structural aircraft designers depend upon 
these materials because they offer the extra advan- 
tage of positive quality control from raw material 
through end product... plus dollar-saving produc- 
tion economies! 

CONOLON laminating materials 
Narmco, the pioneer in lightweight, high strength 
aircraft components—are pre-impregnated to the 
highest laboratory standards in the nation’s finest 
coating facilities. CONOLON on pre-impregnated 
laminating materials is your assurance of satisfying 


made by 


Send today for Narmco’s 
illustrated brochure on 
Conolon 506. ..a wealth of 
structural laminating data 


Va 


and exceeding the most exacting performance 
requirements of the aircraft industry. 

Premium product of Narmco’s laminating 
materials is CONOLON 506...specifically devel 
oped for the economical fabrication of intricate 
high-temperature structures. Approved for elevated 
temperature applications (MIL-R-9299), pre- 
impregnated CONOLON 506 cures at low pressure 
on expendable molds and requires no post-cure, 
thereby materially reducing tooling costs. Shipped 
in polyethylene-protected rolls CONOLON 506 is 
readily adaptable to the most complex fabrication 

where no metal can do the job. For intricate, high- 
temperature airframe structures, CONOLON 506 is 
an ideal fabrication medium that offers extraordi- 
nary design potentials. 
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REDUCES assembly time 85%. Nicrobraz ELIMINATES material waste ond rejects. 


rings ore simply slipped over tube ends. Rings produce perfect joints every time. where near the price. Your communica 
tions problems will be solved with the 


new VC-27 Simplexer. See it at your 
Narco dealer’s or write for new brochure. 


Speed Stainless Tube Assembly os oa, 
for only $195 


ith f b i f d B i ki 
with Prefabricated Brazing Rings = °".’.°” 


for a low-cost, ac- 
Nicrobraz, the stainless steel brazing alloy, is now available oa a, the 
as prefabricated brazing rings. They’ll speed the fabrication hich com bo cleaned tate aur Mines 
and increase the quality of all stainless steel tubular assem- Simplexer. Only 3. high and 6%” wide, 
blies. Ring sizes and alloy grades to suit your needs. Write ds eal me ious tate eee eae 


for complete information today. tem or the low-cost answer for dual omni, 


STAINLESS PROCESSING DIVISION 
WALL COLMONOY CORPORATION 


19345 John R Street * Detroit 3, Michigan “a sanosssasne 


bie Pennsylvania 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa., CALIFORNIA: 1565 Bluff Road, Montebello, Cal 
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IT'S A PRECISION-MADE FIN... 


IT’S A KAISER ALUMINUM FORGING 


The 2.75" MIGHTY-MOUSE Folding-Fin Aircraft Rocket 
— which must be deadly accurate—is guided to the tar 
get by fins that are forged by Kaiser Aluminum. 


Only the holes and notches on this fin are machined 
The forged surface finish and over-all dimensions meet 
U. S. Naval Ordnance Test Station specifications — with 
no machining. 


Extremely complicated parts can be forged to close 
tolerances by Kaiser Aluminum. Surfaces are usually 
so smooth that costly finishing may be eliminated. 


If you have a part that must be light and strong, with 
close tolerances, think first of Kaiser Aluminum forg 
ings. A Kaiser Aluminum engineer will be glad to help 
you at no obligation. 


For complete information, contact any Kaiser Alu 
minum sales office listed in your telephone directory. 
Kaiser Aluminum & Chemical Sales, Inc. General Sales 
Office, Palmolive Bldg., Chicago 11, Illinois; Executive 
Office, Kaiser Bldg., Oakland 12, California. 


See the “KAISER ALUMINUM HOUR.” Alternate Tuesdays, NBC Network 
Consult your local TV listing 


Kaiser Aluminum 





FOR R-300 (2 WAY) ARE IDENTICAL WITH R310. 
2 TURNS OF “A GIVES | TURN OF “B° 


HOW TO MAKE 
A RIGHT-ANGLE 
BEVEL GEAR 


Need a right-angle gear drive? You can make one 
yourself. Here’s all you need: a set of Coniflex* gears, 
a precision-cast housing, antifriction bearings, and 
shaft extensions. Put these together, lubricate the unit 
for life, test it for quietness (noise means future 
trouble), and you have a right-angle drive. Too ex- 
pensive, you say? That’s why we would urge you to 
buy ANGLgear, a compact, standardized take-off that 
has won the respect of designers everywhere. 


*Trade-mark The Gleason Works. Rochester, N.Y. 


LINEATOR®@ e ROTORAC® ¢ TRIM TROLE -0TO © ANGLGEAR 


AU BBOBMF 


ACCESSORIES CORPORATION oe ew Sereee 


Contains full information on the Airborne 
HILLSIDE 5, NEW JERSEY line of electromechanical actuators and feel 


systems. Write for your copy today 





Is your Jet Engine RPM Measurement Accurate??? 


L The NEW B&H Instrument 


-* 
For Turbo-Jet 
bad COMPACT or Prop-Jet 


© LIGHT | 
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e © ¢ Reads Jet Engine Spee 
Accuracy of 10 RPM in 10,000 RI 


The inter-relation of RPM to efficiency and thrust in jet engines is 
fundamental. Proper adjustments for maximum thrust, engine 
life and safety of operation can be made only upon accuracy of 
instrumentation 





The new B&H TakCat incorporates a refinement of the frequency 
meter principle. It operates in the low (0 to 1000 cps) range, 
reading the frequency of the tachometer generator on a scale 
upicd in . calibrated in percent RPM corresponding to the engine’s RPM. In 
ittains the , addition, the TaKcaL checks the tach system. The TAKCAL circuit 
gh ourse by ad and tachometer are parallel so that readings can be made simul- 
thrott] bevond th< taneously to determine the accuracy (or inaccuracy) of the air- 
essary craft's tach system. The TAKCAL operates during the engine run 
York's tendency to roll Adapts to properly set up engine controls for maximum economy and 
reneralls safety 


In taking off 


‘ 
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sing 


£ mK ssary to ad 

he port throttles slightly in front of The TAKCAL’s component parts are identical with those used in 
oard. The pilot, once he has got to any the J-Model Jetcat Analyzer. They are here assembled as a 
rolling straight and at the desired separate unit tester and for use with all earlier models of the 


t ind 0 om il ~ -<ste 
ht h to |] ! Frequency JETCAL Tester 


The TAKCAL operates accurately in all ambient temperatures from 
—40°F. to 140°F. Low in cost for an instrument of such extreme 
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Explosion-proof TAKCAL 
for special applications 
Measures 200 to 7500 
RPM, direct reading, with 
+0.1% accuracy 
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The effect of the rudder is negligible 
util there is sufficient speed or power to 
rovide a stream of air over it As the air 


raft makes its run and the speed increases 
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“INSTRUCTIONS” 


Heart of America’s air defense warning and 
control system—SAGE—is an IBM elec- 
tronic computer. In split seconds, if the need 
should ever arise, the computer will be able 
to digest huge volumes of data on any inva- 
sion of hostile aircraft, report its findings 
visually on a scope! This display of computed 
data will enable watching airmen to issue 
“instructions” to defensive weapons with 
unprecedented speed and certainty. 


Engineers! Technicians! IBM offers ex- 
citing opportunities to work on computers, 
control systems, inertial guidance, 
microwave circuitry—the most wide- 
open field in-the electronics industry. 
Write: IBM MILITARY PRODUCTS 
DIVISION, Department 718-A2, 590 
Madison Avenue, New York 22, N. Y. 


For young men who aim high — 
the sky’s no limit 
in today’s Air Force! 


MILITARY PRODI'CTS DATA PROCESSING 


IBM IN ACTION 





DESTINY ON DISPLAY 


IBM computer generated display 
presents moving “‘situation map”’ 
of the skies over New York City 
Symbols represent commercial 
airliners and ground reference. 


foria nation’s safety! 


Computégs for SAGE are being produced 
and instaRed by IBM to help assure the Air 
Force of s@ift, fact-based tactical decisions. 
Thus IBM’§systems engineering skill assists 
the military § bringing electronic exactness 
to the task oMkeeping America alert. 





MILITARY 
PRODUCTS 








ELECTRIC TYPEWRITERS TIME EQUIPMENT 
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TYPE 
30E16 


With its 30-volt, 100-ampere rating, 
the Type 30E16 offers increased out- 
put and reliability that make it the 
ideal replacement for existing 50 and 
75 ampere aircraft generators. In most 
cases, it can be used with existing con- 
trol equipment—with types 1042-17 
and 1589-1 voltage regulators, for ex- 
ample. 

This generator can be furnished with 
either square or round mounting flange 
and is suitable for use on P & W 985, 
P & W 1340 and P & W 1830 engines. 


EATONTOWN, N. J. 


Weight... 


DC GENERATOR 


For military applications, the gen- 
erator conforms to AF Drawing 52B- 
6588 and will deliver full output at 
35,000 feet altitude and 75% rated 
power at 50,000 feet. 


CHARACTERISTICS 
Speed... - 
Min. Speed for Regulation 
Max. Speed for Regulation 
Power Seiiog 
Min. Air Biast Pressure 
i ve 39.5 ibs. 


For complete information about Bendix 
Red Bank Generators . . . both DC and 
AC ... write us today. 


DIVISION OF 
“AVIA 


a“ 


West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Collif. 
Canadian Distributors: Aviation Electric Lid., P.O. Box 6102, Montreal, P.Q. 
Export Soles: Bendix Internationa! Division, 205 E. 42nd St., New York 17, N. Y. 





SAFETY 


left. ‘The Captain pulled the throttles back 
and put his right hand on the control col 
umn, Almost immediately I pulled back 
No. | throttle—the port outer—because it 
vas not fully closed.” 

He went on to describe the 
severity of the swing and the outcome, and 
stated that the port outer throttle was “not 
half open” when he himself 
losed it but more than would have been 
the case if it had merely back a 
ttle on being closed. He was not con 

ious after putting up his left that 
Captain Wilson made any violent or ab 
normal movement of the throttles 

In addition to the evidence of Captain 
Wilson and First Officer Upperton I had 

idence from other members of the crew 
ind from various eye-witnesses. A body of 


mcreasing 


is much as 
bounced 


hand 





evidence corroborated that of Captain Wil 
son and First Officer Upperton to the effect 
that the aircraft initially followed a normal 
ourse slightly to the left of th 
line. Somewhere about the point where the 
tire marks were first charted, Capt. Wilson 
have taken action to correct hi 
ourse to port and | raft straight 
Captain Wilson is not con that the 
c then other than 
a normal one and is convinced that he did 
not touch his brakes 
It was observed track of his 
that the initial tire mark is that of 
the starboard wheel and that at this point 
the width of the 24 ft. and 


cente! 


must 
wring the air 
rous 


orrection h« made was 


from the 
tires 


track is over 


accordingly somewhat wider than the normal 


23 ft. 9 in 
so set that they 


track width of 
Although the 


IBM Can’t Afford Downtime! 


With a limited number of airplanes and a large number of 
flights—IBM just can’t afford unscheduled downtime. Airwork 
engines give the performance this company demands. . . and 
backs them with outstanding personal service. 


NOW NATIONWIDE SERVICE! 
If you should ever have a warranty problem with any Airwork over- 
hauled Pratt & Whitney Aircraft engine or its accessories while away 
from home base, contact the nearest P&WA Authorized Distributor 


who will take care of you for us. 


YOU'RE SAFER WITH AIRWORK OVERHAULED ENGINES 


ALEXANDRIA 
ATLANTA 
MIAMI 


Irwork 


NEWARK H 
CORPORATION 


Millville, 


New Jersey 


mn float to a tolerance of some inch 
tart of the fact that the 
board wheel track is the first to appear a 


tor 


track and the 


ny opimon important fa 


“Grave Error” 


I cannot think in the light of th 
dence that this swing could have develop 
without some grave error on the part of Capt 
Wilson 1s indeed he 
niZes This 
of the 
a correction of the 
cither to a sudden differenti 
use of the throttles or to a momentary app 
cation of brake to the starboard wheel or t 
both these factors. Capt. Wilson is not 
conscious that he did either of these thing 
I have no doubt that he over-corrected vi 
lently and ex } 
throttles to bring the aircraft 
that this the bes 
swing 

In the lig] 
and despite his belief to the contrary, I an 
inclined to think that he it the sam 

have also applied the starboard brak 

latter supposition is necessarily sp 
lative, but nothing else will in my opinion 
account for the | 


, 
himself mm re 


' 


violent swing at carly a us 


aircraft's run could only result 
portward 


and CXCCSSIVE 


essively when he used th 
traight anc 
caused inning of th 
it of the starboard wheel mark 


must 


udd ti rar velopm at 
swing that even before he cr 
the center line he decided to clos 
throttles and to abandon the take-off. Th 
fact that in closing the throttles he left tl 
port outer vould, since it had 
at 16+ boost rve to a 
but the effect of this error was quic 
rected by First Officer Upperton 

It is difficult without experien 
violence of the ( ipt W ils 
to attempt to judge whether his d 
to close the throttles and t 
take-off was the right dc 
i§ not easy to criticiz¢ 
to do after he had closed 
the latter stages of the 


der would hardly 


SO SCVCTC a 


open 
entuatc the swing 
ly cor 
' } 
i | 


swing a n did 


have infl 


and experienced pilots who gave 


expressed the opinion that it 
this stage 
} 
In the 


pared to 


Na 
not to use the brake 
ircumstances | am 
mdemn Captain Wiilsor 
sion to close the throttles 
failure to control the 


The vital error was 


Or his ibsequent 
of the aircraft 
committed earlier wh 
he started to correct hi 

My answers to the questions 
H. M. Attorney-General are acce 
®@ Question 1. 


course 


portw ird 


asked l 
ding], 
Did the aircraft have a vali 
Certificate of Airworthin and did it hav 
1 current Certificate of Maintenance at th 
mmencement of the flight? 
@ Answer |. Yes 
© Question 2. What was the cause of th 
accident? 
@ Answer 2. An _ over-correction of th 
portward course of the aircraft possibly a 
ompanied by some application of the stat 
board brake, causing the aircraft to 
to starboard off the 
ter the French drain with the resulting fail 
ure of the undercarriage 
@ Question 3. Was the accident caused o 
attributed to by the 
w party? 


sWwihg 


runway and to cncoun 


wrongtul act or detat 
of any person 
@ Answer 3. In my 
rection by the pilot 
companied by some 


opinion the over-cot 
whether or not a 
application of th 
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Promotion for Engineers 


it takes more 
than ability 
for an engineer to 


achieve promotion 


To Engineers 

Who Lack Aircraft Experience: 
Aircraft experience is not necessary 

to join Lockheed. It’s your engineering 
training and experience that count. 
Lockheed trains you for aircraft 
engineering—at full pay. 


{dvanced education program for engineers 


You can expand your technical 
knowledge and achieve advanced 
degrees through a variety of Lockheed- 
sponsored university programs that 
cost you little or nothing. 


Lockheed 


AIRCRAFT CORPORATION 
California Division 


BURBANK, CALIFORNIA 


It also takes opportunity for promotion. There must be room 


for a man to move up. 


If your career progress has been held back by lack of promotional 
opportunity, we think you will be interested in Lockheed 
diversification. Forty to fifty major projects are in progress 
continuously. Commercial and military activities span 


virtually the entire spectrum of aeronautical endeavor. 


There is plenty of room to move up at Lockheed, simply because 
there are more supervisory positions to be filled with so many 


projects constantly in motion. 


It’s worth discussing. Why not write or phone collect, if you 


possess an engineering degree or actual engineering experience. 


Address written inquiries to E. W. Des Lauriers or use the 
coupon below. If you phone, call STanley 7-1241, Extension 6-2134. 


Positions are open on virtually all levels in fields of: 


AERODYNAMICS DESIGN 
FLIGHT TEST ENGINEERING in controls, electrical, hydraulics, 
mechanical, power plant and 


MATHEMATICAL ANALYSIS 
Structures areas 


OPERATIONS RESEARCH 
ELECTRONIC SYSTEMS 


STRUCTURES 
in communications, counter- 


THERMODYNAMICS measures, fire control, navigation, 


WEIGHT radar and antenna design 


E. W. Des Lauriers, Dept. PE-3-3-9 
Lockheed Aircraft Corporation, Burbank, California 


Dear Sir: Please send me your brochure detailing life and work at 
Lockheed. 


Name 
If you are an engineer, please state your field of engineering 


Home street address 


City and State alt - Hon ¢ phone 





BUMBLEBEES CAN'T FLY! 


You've heard the old story! 

Rohr engineers, too, are busy every day solving 
near-impossible problems related to many phases 
of flight—important, challenging design and 
production problems on hundreds of vital, major 
aircraft components. 

One example: The development and production 
of complex stainless-steel, honeycomb sections for 
high-speed aircraft and missiles. 


Rohr is humming these days with more and 
more large military and commercial contracts. 


Skilled engineers are urgently needed to grow 
with these big, long-range programs. Young men 


are offered outstanding career positions with 
unmatched opportunities for advancement within 
this large, fast-growing aircraft firm. 

Especially needed now at Rohr are: Design, 
Stress and Structures, Lofting, Equipment, Elec- 
trical, Liaison, and Aircraft Industrial Engineers, 
Thermodynamicists, Metallurgists. 

Write us today! Learn about our sound man- 
agement policies, personal benefits, chances for 
quick advancement and other career advantages 
here at Rohr in beautiful Chula Vista located on 
cool San Diego Bay. 


Please write giving complete details and we will answer at once. 
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corporation, Chula Vista, California, Dept. 29 


WORLD'S LARGEST PRODUCER OF 


READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 


AIRCRAFT CORPORATION 





, 


ilicone 
rubber 


Looking for rubber with unusual durability? General Electric 

silicone rubber offers exceptional resistance to aging, ozone G-E silicone rubber provides... 
and weathering. For example, it provides virtually ageless 

insulation for transformers and turbine generators. It makes 

aircraft seals which are unaffected by weather or by ozone con- 

centrations at high altitudes. If durability is what you need in Outstanding ws 
rubber parts, specify General Electric silicone rubber! resistance to resistance to 


extreme ompression 


Where can YOU use G-E silicone rubber? eee set 


There’s a kind for almost every requirement, classified accord- 
ing to dominant property for easy selection and specification. 
For example: Class 300 offers the best recovery after compres- Dielectric * Unequalied 
sion of any known rubber! Class 700 provides serviceability a nen pee mg tg 
at temperatures up to 600 F'! Which class is best for you? temperatures ~ ae weathering 





For more details on G-E silicone rubber, 
see your “Sweet's Product Design File. 





SILICONE PRODUCTS DEPARTMENT Section 61-58 
GENERAL ELECTRIC COMPANY WATERFORD, NEW YORK 


Send today for a NEW, REVISED Please send me, at no obligatio hnical dat 
= “ me, n liga n, technica ata on 
“LIGHTNING SELECTOR"! ae. G-E silicone rubber, including a newly revised 


Lightning Selector’ and up-to-date list of fabricators 


Progress /s Our Most Important Prodvet Name 


Firm 


GENERAL @@ ELECTRIC] =... 


City 











IN CANADA: MAIL TO CANADIAN GENERAL ELE 





Operating room conditions for 
Inertial Instrument Development Engineering 


men who can make a creative contribution 
You Can Participate In This Work. Act Now: 


Here are the fields in which your individual contri! 
tion can bring you distinction in your profession : 


The work in this 5000 square-foot room at 
\UTONETICS is surgical in its precision. clinical in its 
standards of cleanliness. Here are assembled the pre- 
cise mechanisms devised by the engineers and physi- 
cists engaged in the new field of INERTIAL NAVIGA- 
TION SYSTEMS. Among the units are highly-specialized 
types of Gyros and Accelerometers as delicate as a 
living organism. 

Each cubic inch of air in this room contains fewer 
than 6 dust particles whose diameter exceeds 0.3 
micron. Temperature variation is held to plus or minus 
1°; humidity to less than 50‘, . AUTONETICS provides 
these ideal conditions. comparable with the standards 
attained in primary laboratory instrument work. to 
insure optimum results in the function of the tiny com- 
ponents, so painstakingly designed. The men who create 
them are reaching the highest levels of professional 
skill, as they obtain definitive answers to the problems 
of miniaturization and reliability under environmen- 
tal extremes. 

This facility is soon to be doubled. The hitherto 
unpublicized program is already ahead of the rest of 
the field. Prime need of the current expansion is for 


AUTOMATIC CONTROLS MA 


x 


Mechanical Engineering: Analysis. Development 
Design and Test of ultra-prec ision inertial sensing and 
measuring instruments. 
Physics: Solution of unique instrumentation problems 
far beyond the s ype of routine design or mere extrap 
olation from existing knowledge. 
Electrical Engineering : Design and development of 
miniature, continuously-rotating and servo motors, and 
special transducers of extreme precision. 
Electronic Engineering: De velopment of transistor 
and vacuum tube circuits as integral parts of instru 
ment systems. and the electronic equipment for the 
unique and elaborate testing demanded by inertial 
systems. 

Response to your inquiry will be prompt. 
Write: Mr. A. Brunetti, Autonetics Engineering 
Personnel, Dept. 991-9AW, P.O. Box AN, Bell- 


flower. California. 


_ HHA) 
Autonetics ly 
A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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ind 
f+ 
rib 


1c 


1 
of the | 
vho Va h I 
h port vh 


t 
d the briefing 
| proceeded t 


happened aft 


what 


tained and thi 1 
naccurate i 
lusion that 


been thr 


AVIATION WEEK, September 


traps and the 


did not di 


’ 


md adm 


Sh 
had happened 
\ h it she IVS 


had been 


I mewhat 
she must her 
ik that dwell 

she has OTN 

hild could 
safety belt 


ted and a 


17, 1956 


This new, lightweight regulator maintains precise response 
for the Fury’s full power controls... 


UNDER ALL TEMPERATURES AND FLIGHT CONDITIONS! 


High speed fighters, such as the Navy’s North American FJ-4 Fury, demand 
instant response at all times, and under all conditions. Particularly with 
today’s full power controls, a precision system is essential for flying stability 


Pacific Cable Tension Regulators help provide this precise control response 
by automatically compensating for temperature variations and structural 
deflections which adversely affect control cable tension 


All Pacific Regulators are simple, self-contained mechanical devices with no 
hydraulics or electrical systems used...no valves or switches...no service or 
maintenance problems. They can reduce rig tension by 50 to 75% with a 
corresponding reduction in friction, and improvement in pilot “feel.” 

The new Model R-87, shown above, was designed particularly for use on 
fighters and other applications where space and weight are very much at 
a premium. Other models are available designed as an integral part of a 
quadrant, cable drum, pulley or built in-line with the system 

Also, Pacific engineers are available to design a custom installation or fit 
an existing model to your specific control system needs. Write today for 
more information! 

* TRADE MARK 


Pacific Scientific — pioneers in 
aircraft instrumentation and 
accessories since 1919 


PACIFIC SCIENTIFIC CO. 
P. 0. Box 22019, Los Angeles 22, Calif 
i'd like more information on a Pacif Regu 
for 7 
type of aircraft & installation 
name 
company 
aodress 





PANELOC 


panel fasteners 


used exclusively on 
Curtiss-Wright 


Turbo Compound engines! 





Here’s why Curtiss-Wright 
engineers choose PANELOC. 


STRENGTH-WEIGHT RATIO! The strength of 
PANELOC Panel Fasteners is so far in excess 
of requirements of governing specifications 
that fewer fasteners are required to doa 
particular job. This saves the 
weight of extra fasteners. 
LONG LIFE! PANELOC Panel Fasteners 
are still operative when baffles and ducts wear out. 
Maintenance is thereby reduced to a minimum 
The need for replacements is virtually eliminated 
ECONOMY ! The cost of extra fasteners is eliminated 
and the cost of installation and maintenance: 
reduced when PANELOC Panel Fasteners are used. 


Write for catalogues and 


price lists on 
Styles 1, 2 and 3 Panel Fasteners. 


A product of SCOVILL 


Scewill Manufacturing Company, Aircraft Fastener Div. 
13 Mill Street, Waterbury 20, Connecticut 





SAFETY 


rding ly 


had no he 


he had require 
that the airman sitting behind het 
small daughter who adjusted their belts and 


the aircraftman who adjusted Sheila 
la isked f 
inv difficulty at tl 
Finally the 
Sheila 
onclusivel 
idjusted, that she 
her seat and that th 
for this complaint 

Although the terms of my ippointm 
nay not strictly require it, the evidence in 
regard to the action of the airport staff wh 
verted fire and the rescue work undertak 
y them and by employes of Scottish Air 
ines disclosed skill, courage and initiat 
if a high erder and such as I think desery 

recorded. In the first pl Iw 

mention the | 


ontrol officer Nir Havcoc! 


vlarm bell ev before 


yrompt ction oO 


runwa\ econdly 


! vehi 1s Un I 
im and Section Leader Bearda 
in accordance with thei 
started and th ] 


nad 


RECOMMENDATION 


@ French drain. 
Whi Id wrt 
vhich this particular drain 
iad y significar effect 
one 


tt m 
Pp iT¢ 
ould still 


k 


nwa\ im mor notina I 1h} 11) 

If, for example, an aircraft left 

vav and met this drain at an a 
13 might easily occur, Mr. Cameror 
las indicated that in his opinion 

ustain damage. I endorse this view 

in be no justification for a filling which 
involves risk to an aircraft if it runs off the 
runway for a distance as short as 25 ft 

I would recommend that in the case of 
this particular drain steps should be taken 
to reduce the extent to which it is over 
‘proud” to at most two inches and to 
substitute for the top laver of stones at 
present in position smaller stones less likely 
to cause damage. I suggest that since this 
method of filling is apparently employed at 
other airfields, all necessary steps should 
be taken to check the top layer in these 
cases also H. J. Pucimort 
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ENGINEERS 


.-- Electrical 
.»« Mechanical 


GM 
INERTIAL GUIDANCE 
SYSTEM PROGRAM 


ELECTRONICS DIV., 
Milwaukee 2, Wis. 
* 
Seeks experienced engineers for the further 


development and systems testing of Inertial 
Guidance Systems and their Servo Loops. 








Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country. 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program. 
New Plant facilities being added in sub- 
urban Milwaukee area. 

To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee. 

GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recog- 
nition for each Engineer hired. 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 

To arrange personal, confidential interview 
in your locality send full facts about your- 
self today to 


Mr. John F. Heffinger 
Supervisor of Salaried Personnel 


Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 
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pn EMPLOYMENT OPPORTUNITIES 
NATIONAL we Ad ection include all employment opportunities —exeeu 


COVERAGE ive, management, technical, selling, office, skilled, manual, etc 
‘ ‘ Employment Agencies 


Positions Vacant Civil Service Opportunities 
“\/ ci Positions Wanted Selling Opportunities Wanted 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED RATES—— UNDISPLAYED 


The advertising rate is $27.60 per inch for all adver 2.10 per tine, minimum 3 lines. To figure advance 
ng ~ gone Se ... other than «# contract basis payment count 5 average — asa Hine. 
Contract rate ved on request Position Wanted Ads are of 
Box Numbers— counts 
Discount of 10% if ful nent is mace 
for 4 consecutive rt 
Agency Commission 


Employment Services 


An Soutien | inch is measured %” vertically on 8 
lumn columns—30 inches to a page 


Subject to Agency Commission Not subject to 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36, N. Y., for 
Oct. | issue closing Sept. 20 

















ENGINEERS 








Condi” 


Provides MIDWEST Opportunities for 
Experienced Engineers 


In South Bend, hundreds of professionel! people 
hove found a community odequetely satisfying 

for a highly educated woy of life. Notre Dome 
is on excellent center for technical, grodvete 
study, os well as affording cultural opportunities. 


Immediate openings cvailable in research, design, 
test and development: 


AIRCRAFT JET FUEL SYSTEMS —_ 


Electro-Mechanicel Design 
Magnetic Amplifiers 

Nucleer Control Applications 
Rocket Circuitry 
Servo-Mechonisms 

Systems Evoluction 
Thermo-dynomics 

Tronsistori zation 

Vibration Analysis 


Computer Applications 

Heet Transfer 

Stress Anol ysis 

Structure 

Systems and Component Design or 
Testing 


ARCT UNOING CAR > 


Conventiono! Brakes 
Hydraulic Systems 
Mechanical Design end Test 
Power Broke Reseorch 
Power Steering 


AUTOMOTIVE COMPONENTS _— > 


It you cre interested in any of these engineering 
projects, send a summory of educetion ond ex- 
perience to: 


Technical Employment, 

Department A-4, 

BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 
401 Bendix Drive 

South Bend, Indione 











EMPLOYMENT OPPORTUNITIES 














EXECUTIVE OPPORTUNITIES 
IN THE GESSNA SALES DIVISION 


REGIONAL SALES MANAGERS 


e Executive management experience necessary in initiat- 
ing and administering sales programs. 

e Experience in supervising and directing a sales 
organization. 

e Aircraft Background desired. 


REGIONAL SERVICE MANAGERS 


¢ Travel out of and headquarter in Wichita. 
e Aircraft maintenance background desirable. 
e Must be competent pilot. 


PARTS MERCHANDISING MANAGER 


¢ Must develop and administer a spare parts merchan- 
dising program. 

¢ Must aid dealers in setting up and operating parts 
departments. 

¢ Must have automotive parts experience on zone mana- 


ger level. 
CESSNA 


If you meet these requirements and are interested in an unlimited oppor- 
tunity with the World's Leading Producer of Executive Aircraft. send your 
resume and recent photograph to the Professional Placement Supervisior 
Dept. AW. Cessna Aircraft Company, 5800 East Pawnee Road. Wichita. 
Kansas. (No phone calls, please.) 








TEST ENGINEERS 


DO YOU LIKE YOUR 
ENVIRONMENT? 


Investigate the Environment created at 
AC for its Advanced Development Pro 
grams on Missile Guidance and Air 
craft Fire Control Systems. 


OUR 
ENVIRONMENTAL 























SNM hl ii 


A most important element of engine design is 
harnessing the power to bring the aircraft 
home safely. This puts a Controls Engineer 

in a key spot. 


Now unique opportunities exist for talented 
men to develop controls for new product line of 
advanced small turboshaft, turboprop and 


CONTROLS turbojet engines 
In: ENGINE CONTROLS DEVELOPMENT 


SYSTEMS DESIGN: responsibility design and develop ad- 


vanced systems performance re uire ment chematik 
diagrams—-component and test spe -cification 
COMPONENT DESIGN: design. develop and package spe- 


cific control components (sensors. actuator fuel flow 
components, etc 
EVALUATION: det ermine control 


test facilities 
component and systems testing. Correls t 
Evaluate test results. Make recommendatio 
sign groups 


ANALYSIS: determine engine control ; 
at the systems. Block diagrams. Analyze controls stability 
Provide performance specifications | te and com- 


Small Aircraft ponents) 
Engine Dept. of G.E. RELOCATION EXPENSES PAID 


engineers 


Please write in atrict confidence to 
Mr. T. S. Woerz (Section 1-B-1) 
SMALL AIRCRAFT ENGINE DEPARTMENT 


mon ee oe 


1000 Western Avenue, West Lynn, Mass. 


LABORATORY 


is one of the most Versatile Laboratories in 
the country and is in the process of «a 
Major, Permanent Expansion. Men hired! 
will enjoy working with the finest of test 
equipment and facilities, together with 
top men of the field 


We are currently engaged in the followinc 
Types of Test Activities 


VIBRATION TESTING 
COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE - ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 


Write Mr. J. Heffinger 
Supervisor of Salaried Personnel 


AC 
The Electronics Div. 
General Motors Corp. 
Milwavkee 2, Wis 




















FLUTTER and 
VIBRATION 
GROUP ENGINEER 


Will be responsible for flutter and 
vibration control of high speed air- 
plane weapons system. Requires a 
working knowledge of theoretical 
flutter analysis of high speed air- 
craft, flight flutter testing, flutter 
model testing, and vibration theory 
and testing. 


If qualified, send detailed experi- 
ence resume to: 


R. F. Kaletta 
Technical Placement Superv sor 
P. O. Box 516 
St. Lovis 3, Missouri 


MC DONNELL 
AIRCRAFT CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS! 
Hows on er puooh Yow any 
Maw fr eS Sue Ca 


IF YOU LIKE to enjoy life as you advance your career, Solar 
San Diego is the place for you. The climate is perfect— 
sunny and cool all year around. Almost every recreation 
and cultural activity is available. You can live by the sea, 
in the country, or in a residential suburb and only be 
minutes from work. 

The advantages Solar, itself, offers also are exceptional. 
You'll work on challenging development and production 
projects in the fields of gas turbine engines, airborne con- 
trols, and advanced aircraft and missile components. You'll 
advance faster and get broader experience because Solar 
is a medium size company, not too big or small Employ- 
ment policies are very liberal, including a profit sharing 
retirement plan. No Solar engineer has ever been termi- 
nated for lack of work...and a very low turnover proves 
engineers like Solar for long range careers. 

Learn all the details of the Solar story. Send an outline 
of qualifications and education to Dale A. Cobb, Dept. 
E-110, Solar Aircraft Company, 2200 Pacific Highway, 
San Diego 12, California. 





Your work wrth lu Urallemaung ody 


Solar is equipped with the most modern engineering and research facilities 


PERMANENT IPENINGS FOI 


Project Engineers — Gas Turt 
matic Ducting Systems; Chief 


Specifications Engines 


SOLAR 3 
SAN DIEGO 


AIRCRAFT COMPANY DES MOINES 





DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS + GAS TURBINES + BELLOWS + CONTROLS + HIGH TEMPERATURE COATINGS + AIRCRAFT COMPONENTS 
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EMPLOYMENT OPPORTUNITIES 
* RADIO COMMUNICATION SYSTEMS * INFRARED * DIGITAL TECHNIQUES * DATA SYSTEMS 


ELECTRONIC ENGINEERS 


Stromberg-Carlson, a Division of General Dynamics Corporation, is located 


in the Finger Lakes region of upstate New York. In addition to providing a 


SLINDUID JAVMORDIW 


wide variety of challenging engineering opportunities, excellent salaries 


are offered with the finest working conditions in a modern electronics 


laboratory. Unusual recreational and educational facilities are available 
in this medium-sized progressive city, and fine residential areas are located 
within a mile of the plant. Because of the variety of its product line, which is 
approximately equally divided between military and civilian, Stromberg- 
Carlson offers a degree of stability and an opportunity for advancement 


unequalled in the industry. Openings: 


Radio Communication Systems Data Systems Digital Techniques 
Microwave Circuits Mechanical Design Engineering Infrared 


Automatic Test Systems Countermeasures Navigational Systems 


ONISIINIONZ NOISIC IVDINVHDIW 


Military Transistor Applications Radar Missile Guidance Systems 


Write or call collect: 

C. W. Finnigan, Chief Electronics Engineer 
STROMBERG-CARLSON COMPANY 
A DIVISION OF GENERAL DYNAMICS CORPORATION 
125 CARLSON ROAD, ROCHESTER 3,N. Y. 


* RADAR * RADIO COMMUNICATION SYSTEMS * MISSILE GUIDANCE SYSTEMS * DATA SYSTEMS 
SW31SAS IVNOILVOIAYN 


S3UNSVIWSILNNOD © SNOILVDIIddV YOLSISNVSL ASVLITIW + SW3LSAS 1S31 DILYWOILNY * 


OPPORTUNITIES FOR 


CAREER a | 


Pr eet 
—_ 
o] 


Cessna’s continuous planned expansion provides greater 
potential for security in your future as an experienced engineer. 
Commercial aviation’s “New Concept” . . . Business Flying, 
offers new horizons for the engineer at Cessna. A balance of 
military and commercial projects provide diversification 

of assignments and unlimited opportunities for advancement 
and recognition. Join Cessna and grow with Cessna 


STRUCTURES ENGINEERS—Assignments in 


tr Aircraft component load determination +x Structural preliminary design analysis 
te Airframe component stress analysis + Airframe static test analysis 
* Complete in-flight air-load survey programs 

Programming complex and detailed problems for our digital computer 





For comprehensive information write. Professional Placement Supervisor, Department AW 


Cessna AIRCRAFT COMPANY 





5800 EAST PAWNEE @e@ W 


GAMBLE ? 


sure... if the odds 


are in YOUR favor . 


DECISION /INC—nationwide specialists in re- 
cruitment of engineering personnel—have an 
active and enviable record in developing job 
opportunities for men who want bigger sal- 
aries and a chance for greater personal 
achievement 


DECISION /INC is retained by more top- 
ranking firms thruout the nation than 
any other organization to find the right 
man for each job. This confidential serv- 





ice costs you nothing. 


It takes TIME—MONEY—EFFORT to im- 
prove your job situation. If you are an en- 
gineer or scientist, particularly in the ELEC- 
TRONIC—AERO-NAUTICAL or GUIDED- 
MISSILE field. DECISION /INC will do this 
quickly, effectively at no cost te you. 


HOW? Our placement specialist de- 
velops a plan ‘‘tailor-made"’ for you 

which includes a resume of your 
experience and then a review by 
selected companies leading to confi 
dential interviews at your conveni- 
ence and our client's expense 


NOW is the time for DECISION! 
All you do Now is... send us your 
name, home address, job interest or 
title. We take it from there. 


Write or phone 
OLIVER P. BARDES, 
President — 

QECISION /INC 

1460-71 FIRST 
NATIONAL BANK BLDG 
CINCINNATI 2, OHIO 
GArfield 1-1700 





Publishers of the authoritative Engineers’ Job Directory 





Engineers 


INSTRUMENTATION 
SPECIALIST 


This is an ideal chance for you 
to acquire the exceptional 
professional advantages and 
personal benefits vaiued by 
engineers at General Elect 

Jet & Rocket Engine Center 


You should have a background 
in fluid dynamics, thermody- 
namics electronics aerod 
namics, materials & processes 
and theory of instrument de 
sign, plus 3 or more year r 
nstrumentation similar shop 
work or work in an instrument 
design unit 


You will conduct the program 
to instrument test engines for 
aerodynamic and mechanical 
performance data design and 
procure instrumentation de 
sign rework of engine parts 
for instrumentation Integrate 
lesign, rework, fabrication 
and assembly of all such 
strumentation and find ca- 
reers go further faster in 
Flight Propulsion at General 
Electric 


Recruiting representatives from 
AGT will be in most major cities 
next month. Local interviews for 
qualified applicants can be ar- 
ranged. Write in confidence to 


Mr. Mark Peters, Dept. N8-7 
Technical Personnel, Bldg. 100 
Aircraft Gas Turbine Division 


GENERAL @@ ELECTRIC 


Cincinnati 15, Ohio 
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were in 
Milwaukee so we ought 
to know! _,- 
—— 


B 
I 
































An AC* ENGINEER TELLS HIS STORY 


Working at AC, THE ELECTRONICS DIVISION OF GENERAL MOTORS is exciting . . . challenges every 
inch of my engineering ingenuity, currently | am working on a phase of the Inertial Guidance System 
Program. A month or two ago | was equally absorbed in our Jet Engine Fuel Control Program. | am 
certainly growing ENGINEERING “KNOW-HOW-WISE” and my salary checks reflect it. | started at a 


good salary ... have had regular increases in salary and position . . . gosh, | like it here. 


AND, | enjoy AC's MASTER'S DEGREE PROGRAM, University of Wisconsin—Milwaukee. | attend evening 


classes and AC is paying my tuition and with no strings attached. 


My family enjoys Milwaukee too. Here in cool, southern Wisconsin we have endless miles of swimming 
beaches, parks, playgrounds that are ours for the asking. We have the cultural and shopping advantages 


of the big city in a community long known for its small town hospitality. 


P.S. AC's Permanent Expanding Electronic Program provides openings for more 
Mechanical, Electrical Engineers and Engineering Technicians. Even “square pegs” 
are provided “square holes” at AC. 


Write today in strictest confidence to my friend, Mr. J. F. Heffinger, Supervisor of Salaried Personnel. 


2k AC THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin Flint 2, Michigan 


AVIATION WEEK, September 17, 1956 





EMPLOYMENT OPPORTUNITIES 





HERE’‘S WHAT YOU CAN 
LOOK FORWARD TO ASA... 


FLIGHT ENGINEER 


WITH 


e A Career with a Future 
e Retirement Plan 


e Annual Sick Leave 


e Paid Vacation 
e Group Insurance 


e Liberal Free Transporta- 
tion for You and Your 
Family Each Year 


K ft. flag 


Yes, here is a career opportunity with a 
real future! You not only get all of these, 
and many more, benefits as a TWA Flight 
Engineer—you start out at $330 per month 
as a student—$485 per month as a Flight 

Engineer plus regular future salary increases. 
Beginning with the third year, 
Flight Engineers receive monthly base pay and 
guarantee of 60 hours of flight pay. 
Here are the qualifications: Between the ages 
of 23 to 35; normally 5'7” to 6’2” inclusive; 
high school diploma or equivalent; pass CAA 
Class II physical (no waivers). Technical quali- 
fications include: Broad A&E experience and 
must have CAA A&E Licenses before entering 
training class; pass examinations for student 
flight engineer. 
There’s a wonderful future waiting for you with 
TWA. Write today to Mr. R. Paul Day, 
Employment Manager. 


TRANS WORLD AIRLINES 


MUNICIPAL AIRPORT 
KANSAS CITY, MO. 











Chlct PILOT 


Flight Laboratory - Airborne Electronics 


LEADER in aviation electronics located 
near Greater Philadelphia has immediate 
opening for supervisory pilot. Position re- 
quires experience as supervisor of flight test 
operation, plus 5 or more years as an experi- 
mental! test pilot on commercial and military 
aircraft, including jet and 4 engine. Experi- 
ence in flight testing electronic equipment 
and full pilot ratings necessary. Engineering 
degree preferred. 


Replies confidential, send resume to 


P-2969, Aviation Week 


Class. Adv. Div., P.O. Box 12, New York 36, N. Y. 


Is your 


ngineers! 
Scientists ! 


advance- 


ment keeping pace 
with your ability? 














If you are not pleased with 
your present position ... if 
you just don’t seem to be doing 
the type of work you like to do 
- then we suggest you con 
tact us at once. 
We represent clients who retain 
us to secure qualified technical 
personnel for their ever expand 
ing research and engineering 
programs. TCC can help you 
find the position that will utilize 
your abilities to the utmost... 
as well as satisfy your salary 
requirements and location pref 
erence. 
Our service is completely con 
fidential with all contacts being 
made at your residence. There 
is no expense or obligation to 
you whatsoever. 


Write, phone, or wire to- 
day for information which 


will 
way” 


put you “on 
to the position of 


your 


your choice 


TECHNICAL CAREER CONSULTANTS 


VMN 


iA 


i 


juni 


“i 


626 Tri-State Building 


432 Welnut St., Cincinnati 2, Ohio 


Attention: ROBERT ADAMS 


ENGINEER .. . ME 


SPECIALIST in 
BEARINGS DESIGN 


The 


te 


hnical spect 


REQUIRED 
ence nm the ‘ 


SALARY IN KEEPING WITH THIS 


HIGH LEVEL POSITION 
AGT 


Technical Personnel, Building 100 
Aircraft Gas Turbine Division 


GENERAL @@ ELECTRIC 


Cincinnati 15, Ohio 


enc 
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i, pote 


@ Planned progress is the key to success for an individual as well 
as a business. 


@ Here at BURROUGHS we know where we are going . . . our 
course is charted and, like such advanced Intercontinental Ballistic Missiles 
as ATLAS and TITAN, we too are on the way up! 


More than 1,600 people and in excess of 200,000 square 
feet of working space in our four centers, located in 
the Paoli area, testify to our progress since 1954. 


@ If YOU are an Engineer or Physicist... ON THE WAY UP... 
why not make the ascent with us in the creation and development of the 
advanced new computer techniques which will be required to control the 
course, speed and altitude of such Intercontinental Ballistic Missiles as 
ATLAS and TITAN as they are propelled out into space beyond the earth’s 
atmosphere? 














@ Sage...ICBM... are just a few of the many government 
projects under way at BURROUGHS RESEARCH CENTER where, and 
equally important, untold time and creative effort is also being spent by our 
scientists on new and better ways to improve the business machines which 
have given BURROUGHS the right to use the slogan: 


THE Foremost Name \N COMPUTATION 


To Meet Tomorrow’s Challenges Today 


Burroughs Invites Inquiries from Those Qualified As: 
@ ELECTRICAL ENGINEERS © ELECTROMECHANICAL ENGINEERS 
© MECHANICAL ENGINEERS © MECHANICAL DESIGN ENGINEERS 
@ MATHEMATICIANS © PHYSICISTS 


. in the following fields — Control Computers, Pulse Circuitry, Digital Computers, 
Optical Devices, High Speed Mechanisms, Guided Missiles, Solid State Circuitry, Electroni¢ 
Packaging, Electrographic Recording Devices, Printed Circuit Development. 


Write or Telephone M. E. JENKINS, Placement Manager 





Near Historie Valley Forge 
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ENGINEERS, SCIENTISTS, DESIGNERS AERODYNAMICISTS 


Outstanding Opportunities Available DYNAMICISTS 


The types of work on which you could be engaged include Steady expansion of research and in 


Missiles Servomechanisms creasing production of military and com 


Applied Mechanics Balloon Systems 
Geophysics Industrial Automation 

Underwater Ordnance Upper Atmosphere Research 
Electronic Countermeasures Fine Particle Technology perienced aircraft engineers. Assignments 
Digital & Analog Computers Surface Cheraistry include rotor analysis, flutter, stability 
Instruments and Controls Optics and control, vibrations, development of 
Solid State Physics Mechanical Design performance methods, and programing 
Microwaves & Antennas Airborne Early Warning of this work on digital and analog com 
Infra Red Systems Radar Systems putors. Fixed wing experience applicable 
Inertial Systems Information Theory 
Systems Analysis and Design Send recume te 

Electronic Equipment Design and Miniaturization ‘ ss 
Manager Engineering Personnel 


mercial helicopters, convertiplanes, and 
other VTOL type aircraft projects has re 
sulted in several staff openings for ex 


deve 


You can grow with our dynam ind progressive research and me ‘ 
in its long-term expansion. We are prime systé« s t tor for s¢ ! (r progran 5 

in which new groups are being formed and w reat , floor 1 tie Aircraft 

o t We have excellent fac ties and « 1ipme F nu pl he 1 ' Corporation 





you 
it of their capacity, with encouragement and o i y , we le 
work closely with prominent engineer ) t iT t t s Fort Worth, Texas 
staffed by people with t hn a en ' . " wes 
lated on a small part or compone 
of a significant program. Congenia 
enjoy their work, and our extre 
mbursement plan includes Univer 


fentia communities osm \\ fine u er ur ‘ t 
! zr, hunting, boating, winter and summer s rt si 1 the at f ky Blu 
ters. Permanent security with a stable, |! Z rlishe« t ny whe I tt is 


Future is Our Frontier Salaries recogr 
il th 


Engineers—Electronic, Electrical, Aeronautical, Mechanical, ¢ al 


Physicists, Meteorologiats, Physical and Electro Chemiats 


ca Electronics 


Junior, Associate, and Senior grales, fro Bachelor through Doctorate degrees. 
for the LIGHT MILITARY ELECTRONIC 
EQUIPMENT DEPARTMENT 

You are invited to address PETER BURGESS, Director of Personnel, of GENERAL ELECTRIC 


Mechanical Division of General Mills, Inc., 
1620 Central Ave. N.E., Minneapolis 13, Minnesota 


All inquiries will be treated in complete confidence 




















Mr. John Sternberg 


AACA CMM OUMCES Light Military Electronic Equipment Dept. 
GENERAL GB ELECTRIC 


development program for an advanced Air Force missile 
Inertial Navigation offers the most advanced concept in guidance, Needed Now 


requiring no terrestrial source of energy or information, no earth- Jmmediate openings 
bound direction once the ultimate destination is selected. It offers for s upervisory and 
the most promising solution of the guidance problem for the long- Staff positions as 
range missile. well aa for 
’ . . , , s Senior Engineers, y T 
While the principles are simple, the realization involves advanced ‘ CON RAC i 


; : Engineers, and 
creative engineering. ARMA’s many successes in the creation of 4 » “i 
Assoc 


precision instruments and systems for navigation and fire control, 
especially precision gyroscopic reference systems for all applica- . 
tions, fit it uniquely for a major role in this advanced area Systems Evaluation 


Gyro i 
The height of imaginative resourcefulness and engineering skill = al - 
are required to create the degree of precision — hitherto unattained igita omputers 
—in the components essential to the guidance of advanced missile Accelerometers 
systems — the gyros, accelerometers, and computer elements. Minia- Telemetr 
’ y - R , il 
turization must be coupled with extraordinary ability to provide Guidance Systems broad experience in handling military 
utmost accuracy under conditions of extreme velocities, tempera- : aircraft contracts, and commercial air- 
tures, and accelerations Reliability craft sales also is desirable. 
, Stabilizing Device 
The re's significant scientific progress to be achieved at this leader- S : 2 $ All replies will be treated in strict con- 
ship company and individual renown to be won, by engineers ervomec anisms fidence. 
associated with ARMA’s Inertial Navigation Program. Many sup- Automatic Controls 
ranger benefits make a career here doubly attractive. Thermodynamics Please send your resume to: 
Sioving allowances arrang 1 
g Environmental P-2940, Aviation 
Research 
Transformers 
- Forward confidential resume Production 
NO reference ¢ fact vrithout you ermission i 
mnenreh Gieheneane x - Test Equipment EXPANDING HELICOPTER PASSENGER 
& chnical Personnel, Dept. 674 Standards PROGRAM HAS OPENINGS FOR 


@ Passenger Reservations Personnel 
SP AP @ Supervising Accountant and Auditor Statistician 
To 


Airline Experience Required. Address Reply 





ite Engineera, 


experienced in A well-established major aircraft cor- 


poration has an opening for an excep- 
tionally well-qualified executive to as- 
sume the position of Manager of Con- 
tracts. 


The man for this position must have 








Division of American Bosch Arma Corporation LOS ANGELES AIRWAYS, INC. 


Roosevelt Field, Garden City, Long Island, N. Y. Box 45155, Airport Station, 
Los Angeles 45, California 

















AVIATION WEEK, September 17, 1956 





EMPLOYMENT OPPORTUNITIES 


Design and 


Development 
Engineers 


H INEYWELL'S many development pro- 
grams are among the most advanced 
in the country 

The gyro for the low altitude bombing 
syste lisc isse | on the Op} osirte page is 
only ome of many aeronautical control 
systems in production at Honeywell Aero 
Challenging new projects promise even 
greater opportunity 

With many design teams working ona 
great variety of projects, we have excep- 
tionally exciting careers ahead for engi- 
neers capable of designing components 


and systems tor 
INERTIAL GUIDANCE 


FLIGHT CONTROL SYSTEMS 


LIQUID MEASUREMENT 
SYSTEMS 


VERTICAL, RATE, AND sky 


INTEGRATING GYROS 
DIGITAL COMPUTERS is 





At Honeywell you'll head up your own 
task group. Draftsmen, technicians, 
model makers and evaluation engineers our 
essential to the project will look to you 


for technical instructions i 


An engineering degree or its equivalent 
plus practical experience with related or 
similar equipment is required 

From advanced research into the fundamental 
nsider th a n . : : : 
Consider these advantages forces of the universe—gravity, nucleonics, astro- 
N -ap 2 a > = ° ° - . 
finneapolis, the city of lakes and physics—to the launching of man’s first stepping 
parks, offers you metropolitan living in : 5 P : nga 
a suburban atmosphere. No commuting stones into space itself, Martin engineering activities 
® Travel and moving expenses paid are among the most exciting in the aircraft industry 
@ First-rate salaries, insurance-pension today. 
systems, plant and technical facilities The sky is our world, and outer space is the next 
° pep leader in nr systems, frontier! 
is a sound diversified growth company, . , 
continually expanding, that offers perms- If you are interested in learning the story of a 
nent opportunity to you great engineering adventure, which includes some of 


the most advanced projects now in the research and 
development stage, contact J. M. Hollyday, Dept. 
AW-09, The Martin Company, Baltimore 3, Maryland. 


Write to us 


If you are interested in a career at Honey- 
well, call or send your résumé to Bruce 





= D. Wood, Technical Director, Aeronaut- 
cal Division, 2604 Ridgway Road, Min- 
ame ea Hee 
H uM ~n@a5vrour:es ll 
_ AERONAUTICAL DIVISION Ss aA . Tl has _ Se 
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PROJECT ENGINEER 


TO WORK ON ENGINE DESIGN FOR LARGE MISSILES 
WITH PIONEERS IN GUIDED MISSILE FIELD 


Here is an outstanding opportunity for a man possessing an extensive 
background in Rocket Engine Design, test and supervisory. 


Work involves supervision of Rocket Engine Design group, production 
design changes, evaluation of test reports and design recommendations. 


Liquid rocket engine experience required, some solid experience 
desirable. 


POSITIONS ALSO AVAILABLE FOR SENIOR ENGINEERS 


For work on solid propellant rocket design and evaluation, correlation 
of experimental data and writing technical reports. 


Experience in large solid propellant rocket design, preliminary design 
and proposal work desirable. 


SEND RESUME TO 


CHRYSLER CORPORATION 
MISSILE OPERATIONS 


PERSONNEL DEPARTMENT 
P. O. BOX 2628 
DETROIT 31, MICHIGAN 








Advantages that Count... 


RCA 
SIMULATION LABORATORY 
MANAGER 


LEADERSHIP RESPONSIBILITY — You'!! direct and conduct simulation 
analysis of aircraft and guided missile control. Degree required. 
COMPLETE FACILITIES— You'll be in charge of one of the largest 
simulation facilities in the eastern U.S. with equipment that is 
the latest in this field. 

SUBURBAN LOCATION — You'll appreciate working at RCA’s up-to- 
date air-conditioned engineering laboratory in Moorestown, 
N.J., suburban to Philadelphia, Pa., a delightful location for 
living, too. 


For confidential interview 
Call collect—Mr. D. D. Brown 
Moorestown, N.J.—BEimont 5-5000 
Or, send resume to: 
Mr. John R. Weld 
Monager, Specialized Employment, Dept. V-4J 
Radio Corporation of America 
Camden 2, N.J. 


RADIO CORPORATION of AMERICA 


Defense Electronic Products 











PROJECT ENGINEERS 
Ground Handling Equipment 


Liberal Salary and Benefits 
pearhea 


P-2970, A 
Michigan A 

















REPLIES BR \ 
This 


NEW VORK: P.O. B 

CHICAGO oN Vv 
SAN FRANCISCO 
LOS ANGELES: 11 








POSITIONS VACANT 


Analysts—Traffic & Economics. Executive 
offices n easte t Age preferred 


P Aviatior Week 


Miami, Fla. a Stress Ganges 

and Draftsmar fo : 

xpanding Aeronautical 

Requires MS & yea 
employment 


iT cal rac 
ng and challeng 

‘ instrument ar 
Send resume to Box P 


a -pilot Mechanic for Twin Beech 
area with excellent compar P 
“¢ resume, sa t f 


x 1 
P.297 1 Aviatior “Week 


Aeronautical Ressesery Gases Engineer = s 
year o sales acc ym yp 
rirame companie mitlita nte nd a 
nes ee lent salary o t I 
tion in East. Resume and letter ould 
sales record P-29 Aviation Week 


SELLING OPPORTUNITY OFFERED 


Fastener Salesman for California med Sesteve 

mfgr produce close-tolerance a af 1 
als-to-pring and A-N x-digit Bolt. 

Studs, Screws, te Commis n SW.-2 


Aviation Week 


POSITIONS WANTED 


Air Force contacts can be obtained for a 
by experiences ton representa . PV 


92. A 


Pilot, ATR written, age 32. family. 4600 
ours 1 year executive D¢ l'win-Beect 
Mallard, desire captain position, state deta 
first letter PW-2860, Aviation Week 


Scheduled Airlines Captain, Europe-based, 
can be available shortly. Qualified Dt ;, me 
and DC-6B American, age in chure 
equest. Box PW-296 Aviatior Week 


Aircraft Engineer (BS) 4 yrs Fluid systems 

analysis *xperie » electronics technician 
experience pative capable Desire 

challenging opportunity 

an S I 


on Week 


| Desire position as Southeastern representa- 


tive of manufacturer's agent Experienced 
Formerly in engineering dept. of aircraft man- 
ufacturer. Presently instrumentatio 

gineer. Know SE thoroughly Age 

BA degrees. PW-2923, Aviation Week 


Pilot—ATR, DC-3 type rating 8000+ hours. 
Wide experience all types. Prefer corporation 
type flying position. Age 40. Presently ava 


| able. PW-2925, Aviation Week 


WANTED 


ANY THING w t 
i " 
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Engineers in 
«training 
i’ xperienced 
engineers : 


... there's no ae to the oppor- 
tunities open to you as members of 
the OMAR team in the fields of: 

Rocket and Ramjet Engines 

Propellants and Fuels 

Testing and Evaluation 
Positions are open for the 
following: 

mechanical engineers 

combustion engineers 

aeronautical engineers 

stress analysts 

turbine engineers 

thermodynamicists 

servo engineers 

electrical engineers 

nuclear engineers 

ordnance engineers 

instrumentation engineers 

test engineers 

development engineers 

process design engineers 

production engineers 

physicists 

mathematicians 

organo-metallic specialists 

inorganic chemists 

organic chemists 

polymer chemists 

electrochemists 

physical chemists 

analytical chemists 
On the OMAR team, vou’re affiliated 
with pioneers in the field of supersonic 
Reaction Motors, Ine., 
first in the American rocket industry; 
Marquardt Aircraft Company, the 
West's largest jet research and devel- 
opment center and first in ramyets; 
Olin Mathieson Chemical Corpora- 
tion, a leading producer of chemicals, 
metals, explosives, and high-energy fuels. 

You're on a team that unites for the 

first time both chemical and mechani- 


propulsion: 


cal experience in research, develop- 
ment. and produc tion of supersonic 
rockets, ramjets, and liquid and solid 
propellants. 

For further information write 
OMAR Employment Officer at the 
company nearest you, 

Olin Mathieson Chemical Corporation 
460 Park Avenue, New York 22, N. Y 
Reaction Motors, Inc 
Denville 1, New Jersey 
Marquardt Aircraft Company 
16554 Saticoy Street, Van Nuys, California 
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engineers 


JEW opportunities at 
Motorola in Riverside 


EMPLOYMENT OPPORTUNITIES 


physicists 


WORK IN A - VACATIONLAND 


(your family will love year-round outdoor living) 


WHILE YOU ADVANCE YOUR CAREER \ > 


This new Motorola Research Laboratory is expanding +s 
creating outstanding career opportunities for engineers . 
working on military research and development principally ~ 
related to guided missiles and weapons systems. You'll 

enjoy working in air conditioned comfort and well instru 


mented laboratories 


with liberal employee benefits, 


including an attractive profit sharing plan 

Here in relaxing Riverside you'll find planned communities, 
with modern shopping centers, advanced schools, and many 
fine buys in homes available (moving and travelling expenses 
paid for family). Living will be easier and more fun in River- 


side, where there’s more room to grow. 








MOTOROLA IN RIVERSIDE HAS OPENINGS FOR: 


Electronic Engineers, Mechanical Engineers, Physicists 
and Mathematicians. 


Research Laboratory 


Militery Operation Analysis 


Analog Computor Flight Simulation 


Digital Computor Analysis 
Digital Computor Design 
Dynamics Analysis 


Microwave Systems 
Missile Systems 
Circuit Design 
Servo Mechanisms 
Aerophysics 


jor above positions write to 


Mr 


C. Koziol 
Dept. G 


8330 Indiana Ave., Riverside, Collif 


Excellent opportunities in PHOENIX and CHICAGO 


OPENINGS IN PHOENIX 


Electronic Engineers, Mechanical Engineers, 
Physicists, Metallurgists & Chemists. 


RESEARCH LABORATORY 


Microwave Antennas 
Pulse and Video Circuitry 
Rador Systems Design 
Circuit Design 
Electro-Mechanical Devices 
Systems Test 
Transistor Applications 

For above positions write: 


Mr. C. Coulter 
Dept. G 


| 3102 N. S6th St 


Phoenix, Ariz 


OPENINGS IN CHICAGO 


Challenging positions in Two-Way 


SEMI-CONDUCTOR DIVISION Communications, Microwave, 
Transistor Application 
Transistor Devices 

Solid State Physics 

Physical Chemistry 
Metallurgical Engineering 
Production Engineering For above ; s write: 


Radar and Military equipment, 
Television (Color), Radio Engineer- 


ing and Field Engineering 


For above positions write: 
Mr. L. B. Wrenn 


Dept. G 
4501 Auguste Bivd 
Chicago 51, Ill 


Mr. V. Sorenson 

Dept. G 

5005 E. McDowell Rd., 
Phoenix, Ariz 


MOTOROLA 





EMPLOYMENT OPPORTUNITIES 





YOUR 


SYSTEMS ENGINEERS | ORGANIZATION 
AIRCRAFT 3 Is it complete? 


Are you expanding it? 


Automatic Flight Controls 
Making Replacements? 


Staff position available for highly qualified engineer with 
autopilot design and development experience. Duties will 


include the preparation of design specifications, coordination " Nat ll , 
of technical and project group efforts relating to autopilots, ‘ aturally, you are anxious to 
as well as maintaining close liaison with autopilot subcon- , secure the most suitable man or 


tractors. Heavy servo experience mandatory, with flight ‘ 
test experience helpful but not necessary. ; — available. You want men 
, ; with the special training that 

Fire Controls : will make them an asset to your 


Staff position for highly qualified engineer with fighter air- 2 organization. You can contact 
craft fire control system experience. Design background . 
in radar, toss bomb computers, gun sights, etc., indis- such men through an adver- 


pensable for providing design direction and liaison with : 

fire control subcontractors. Flight test experience desirable : tisement how the Employment 

but not essential Opportunities Section of AVIA- 
TION WEEK. 


Please send complete resume including 
details of your technical background to: 


Mr. David G. Reid 
Engineering Personnel Mgr 


SIE PULA AVIATZaow | W 
FARMINGDALE, LONG ISLAND, NEW YORK AVIATION EEK 
P. O. BOX 12 


ITA IO RLS | - New York 36, N. Y. 


Classified Advertising Division— 














CLASSIFIED SEARCHLTEEET 9 aon ma hed moni 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


UNDISPLAYED RATES DISPLAYED 


$2.10 a line, minimum 3 lines To figure advance payment count 5 The advertising rate is $21.00 per inch for all advertising appearing on 
average words as a line other than a contract basis. Contract rates quoted on request 
BOX NUMBERS count as one line additional in undisplayed ads. AN ADVERTISING INCH is measured 7% inch vertically on one column, 3 
DISCOUNT OF 10% if full payment is made in advance for four con- columns—30 inches—to a page. 
secutive insertions of undisplayed ads Closing date is 11 doys before issue dote, subject to space limitations 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N. Y. 











Lockheed Grumman Mallard Immediate Delivery 


* Executive fly- PV-1 Ventura SERIAL J-29 We stock, overhaul, and instoll 
ing office Now in overhaul—can be finished WRIGHT PRATT & WHITNEY 


* Greteles enced to your colors and specifications. R1820 R1830 


—202, —5S6, —72 -92, —94 


For Lease 


*Rectini ° ° 
chaive couche Airframe total time: 2300 hours 


ey tac No long term Airframe time SOH: Zero hours R2000 R1340 R985 
strumentation, i ~ Engine time SOH: 50 hours and our most popular DC3 engine 


rome, ante pt. plete det l 
ot. ae al s 
= for bro Sale or lease terms on request R1830 - SUPER - 92 


> gS ee WILLIAM C. WOLD ASSOCIATES ENGINE WORKS 


Linden Airport Linden, WN. J. 551 Fifth Avenue, New York 17, N. Y 
Hunter 6-7690 Cable: BILLWOLD Tel: Murray Hill 7-2050 Lambert Field Inc St. Lovis, Mo 


SRlOGE & > ae wage Contact us for 
free car, limo, & 
hotel reservations 
+ “s AIRWAYS, INC. 
TO WASHINGTON -— BALTIMORE |e  entendehle Airport 0 
40 min. to Wash. — 20 min. to Balto, + v CAA certified 
Complete facilities — no waiting . Ht repair station 
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SEARCHLIGHT SECTION 








Remmert- 
Werner 


Inc. of Inc. of Inc. of 
St. Lovis Florida Toledo 


Lambert Pompano Beach Express 
Field Airport Airport 


Maintenance Conversion Overhaul 


Specialists in 


Lodestar DC 3 Beech 


Deicers Heating systems Rewiring 
Interiors Picture windows Painting 
Custom radio and instrument panels 
Insulation, heat and sound 
Autopilots Specialities 

Executive radio 


ARC BENDIX COLLINS SPERRY 
NARCO WILCOX LEAR 


Engines 
R985 R1340 R1820 


R1830 Super-92 R2000 


si RADAR <=: 


DC-3 Heating systems — 400,000 BTU 
way — avtomatic — ground 
Janitrol — Hot air — Stewart-Warner 


Blow out proof oil coolers, avtomotic 
surge-proof thermostats 


Outer wing tanks 

Geared rudder tabs — for 1350 HP 
landing gear doors 

Retract tail wheel 

Short tail pipes 

Dual hydraulic system 

Airstoirs — electrolift 

One piece birdproof windshields 
Picture windows 

Shutof valves 

Fire detectors and extinguishers 
Fuel flow meters 


Brokes 
Hayes-Goodrich, Goodyear, Bendix 


Deicers 

Spore surfaces, wings, controls 
Spore parts for airframe, engines 
Propellers, toothpick, paddle 


Engines — ALL 
R1820-56, -72, -202 
R1830-75, -92, -94 


R2000 
SUPER-92 


C-47s Available 


1086 to 6402 hours total, 8000 hr. OH, NTSO 


engines, new ship gucrantee 


Super-92 DC-3 


each month 


your choice of engines 


Bendix or Collins radio, new ship guarantee, 
complete 8000 hour overhaul, beautiful cus- 
tom interior, big windows, 200 mph 








WRIGHT—P & W 


ENGINES & PARTS 


7139 Vineland Avenue, 


North Hollywood, California 
POplar 5-6202 


STanley 7-8374 











IDEAL FOR 
AIR BORNE 
ELECTRONIC 
TEST BEDS 


a ~ FOR LEASE 


Fast - quiet — the fastest and quietest of post-war t 
aircraft (270 m.p.h.) 

Spacious cabin — will provide executive interior of superlative 
size (914 wide x 7’ tall x 3342’ long). 

Modern — low-wing, flush riveted, tricycle gear, built-in hydraulic 
steps at rear. 

in excellent condition — operated in scheduled airline service 
(engines zero T.S.O.). 

REASONABLY PRICED — Wil! also consider outright sal 

This aircraft identical to others currently used by scheduled airlines. 

Believe scheduled airline maintenance can be secured. All airwortl 

ness directives current. Send inquiries direct to owners 


PIONEER AERONAUTICAL SERVICES 


615 Meadows Bidg. ¢* Dallas, Texas * FOrest 8-6182 








COLLINS RA DAR ° DME 


BENDIX e 
SPERRY AIRWAYS MING AUTOMATIC PILOTS 
LEAR ROCHESTER AIRPORT NAVIGATION AND 


PHONE GENESEE 730! 
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secameeeae 


another 
exclusive offering! 


24-Passenger Airline 


C-47's 


Available for Immediate Sale 
Delivery Early November 

In Foreign Scheduled 

Airline Operation 

Price asking $110,000 

“as is’’—‘‘where is” 

In excellent Condition 


For details contact: 


William C. Wold Associates 


(Exclusive Sales Agents) 

551 Fifth Avenue, New York 17, N. Y. 
Telephone: MUrray Hill 7-2050 

Cable: BILLWOLD, N. Y. 





HELICOPTERS 


HILLER 
UH-12B 


Available For 
LEASE PURCHASE, 
SALE OR TRADE 
TRANS-INTERNATIONAL 


AIRLINES, INC. 
P. O. Box 233 — Miami 48, Florida 


We Buy DC-3 and a 47 


fu —y cent tie ~ Pre 
ailing work, airli ne pane nger, or 
tt “ “Whit ney or Wright State price 
type engines 
We are not brokers 


REMMERT-WERNER, INC. 
Lambert Field St. Lowis, Mo. 








AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180’s, 190’s, 
170’s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 











WANTED 


CONVAIR 240 or 340 


Send Complete information and Price to— 
W-2308, Aviation Wee} 


1125 W. 6th St Los Angeles 1 Calif 

















ES RE: 5, 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


Radar 
interiors 
Engine Change 
Exteriors 
Radio 


Inspection 
Maintenance | 
Instrumentation | 
Modification | 
Overhaul | 


LEAR 


MasanarT SRSINCESINS DIVISION 
» Monica Airport, Santa Monica, California 


Builders of the centantie Leorstors 


Bs 


HELICOPTER 
Hiller—Model UH-12B, Very low air- 
frame and engine time. 

Pertect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 








Deal Directly 
with owner 
ARC VHF Trar 


s Be ndi x 
Pays Ser. 
ed by s 


Grumman Goose 
N 10020 
+ 1007 


an 4 pr are f\ 
KY: u can bene t by our 
neti pcg . : 
away ‘Li 
Hunter 6-7690 


TRADE-AYER COMPANY 


Linden Airport, Linden, N. J 


SPECIAL SERVICES 


TO THE 


| AVIATION INDUSTRY 











OVERHAUL & 
MAINTENANCE 














FOR SALE 


i A CARGO 
‘ outside U.S A 
ber AERO LEASING CORPORATION 
0. Box 184 Miami 48, Fia 
Canto Airland Newton 5-0734 





Inc. of 
Toledo 
Express 
Airport 


Inc. of Inc. of 

St. Lovis Florida 

Lambert Pompano 
Field Beach Airport 


Maintenance Conversion Overhaul 


Specialists in 


Lodestar DC 3 Beech 











DC-3 
FOR LEASE 


Standard Airline Radio 
21-Passenger interior 
Complete Anti-icing, De-icing 
LEEWARD AERONAUTICAL 
SALES, INC. 


P. O. Box 233, Miami 48, Fic. 











5 C46's 


FOR SALE OR LEASE 


IMMEDIATE DELIVERY “AS IS” 
OR 
WILL LICENSE CAA 48 
TRANSPORT SPECIFICATIONS 
CARGO OR PASSENGER 
FIRST DELIVERY 10 WEEKS 
ONE EACH 2 WEEKS THEREAFTER 


RANSA AIRLINE 


P.O. BOX 625 MIAMI 48, FLA 
E. E. JONES TUXEDO 8-6743 


‘tae — 
PARTS & SUPPLIES 





4 














Lambert Field 


St. Louis, Mo. 


NAVCO ... 2%. 


Has all Parts and Supplies tor Executive 
DC-3 LODESTAR BEEC 
Airtr Engines Radios 
A.R.C. “Bendix Collins Lear Sperry Wileox 
P&W Continental Wright Goodrich Goodyear 











PROFESSIONAL SERVICES 











“Take a Heading for Reading” 
for the BEST MAINTENANCE ¢ OVERHAUL © MODIFICATION « INSTALLATION 
READING AVIATION SERVICE, INC. 


Municipal Airport 


Reading, Pennsylvania 








KIRBY AND COPE ASSOCIATES 
HUMAN FACTORS 

ri the 1 r me . zat 

! and p vch de nical apa : t 








AVIATION WEEK, September 17, 1956 

















ADVERTISERS IN THIS ISSUE 


AVIATION WEEK, SEPTEMBER 17, 1956 


ADEL PRECISION PRODUC 
ow 4 ae METALS coRP 


AcnOET. GENERAL CORPORATION 
\ 


iL 
AEROPRODUC Ts ALLISON. ‘DIV ° 
G oman “por MOTORS CORP 
! I 


AiR FRANCE 
AIRBORNE AC( ESSORIES ( ‘ORP 
A 
AIRCRAFT ‘RADIO CORPORATION 
Ik 


Ir 
AIRFRAME & MISSILES DI 
ones at pga ae ye AVIATION 
I) ( 
AIRWORK CORPORATION 140 


Ww 
ALL AMERICAN ENGINEERING CO 69 
; & \ It 
ALLISON DIV P 
GENERAL ay ang yl Fourth Cover 
4 


ALUMINUM co oF AMERICA 7 


I 
AMER AN MACHINE & FOUNDRY co., 
DEF =ues PROoUC Ts — S4 


AMERICAN OPTICAL CO INSTRUMENT Div.) 


I 
AUTONETICS ov. NORTH AMERICAN. INC 
; & 0 ' 
AVIATION. WEEK. 
B ‘ H INSTRUMENT co INC 


BALLY Mone COMPANY 

BARRY CONTROLS “iN 

BEECH AIRCRAFT. corp. 

BELL AIRCRAFT CORP 

BENDIX RADIO Div. BENDIX AVIATION coRP 


A \ i 
SUuRROUe Hs CORPORATION 
par 


coc CONTROL Seavices IN¢ 
4 it : 
CASASANG LTO 
Ww ! 
CHAMBERSBURG ENGINEERING co 
Ww A ‘ 


cove ELECTRIC COMPANY 
T y 
coMPUTER MEASUREMENT CORP 
‘) 


cONVAIR A Div. ‘OF GENERAL DYNAMICS CORP 
FORT WORTH o 


CURTISS WRIGHT COR 
aaeeere AERONAUTICAL — 


paanena corr LTD 

pov LAS AIRC RAFT co tw 

Dow C WeMicaL COMPANY. ‘ 

aces EXPORT CORPORATION ' 
Veet 


— BEARING CO THE 
FINN & CO T +“ ELECTRONICS DIV 
Xs 


GABB SPECIAL prooucrs 
Ag 
GENERAL ELECTRIC COMPANY 
‘ 


Xs par 
rae ‘ELectRic co 
a Ly ag ae Ts DEPT ) 


GENERAL ELECTRIC co LMEED 
Ir 
GOODVEAR AIRCRAFT CORP 
Ag Ir 
GULF on. CORPORATION 


ay bd ALUMINUM SALES Inc Third Cover 


HERMAN NELSON DIV 
AMER! — ~~ FILTER 2-. INC 129 
Witten WELICOPTERS 65 
I 
Hit SHEAR RIVET. TOOL COMPANY. “THE 57 
eMOLANA GEAR WORKS — 84 
I & Jaco 
INTERNATIONAL BUSINESS MACHINES 
M MILITARY PRODUCTS Div 138 
Ager nton & Bow In 
JOHNS sapere UNIVERSITY 
APPLIED tesla LAB 105 


B ‘ 
JOHNS. MANVILLE Prooucts 
Ag Ww T 
~wF MAUFACTURING COMPANY 
Ww 


KAISER aameineel a Cuamecas SALES 
INC 


Auer t « a ' : I 
KAWNEE R COMPA THE 
(AIRCRAFT pRobucTS Ot 
& 
KAYNAR COM PANY. THE ‘KAYLOCK 
DI Second Cover 


M. Stra & { 
KEARFOTT COMPAR. ay otece 95 


LOcKHEED AIRCRAFT cone ovece 68 
t Te 
LOCK HEED AIRCRAFT CORP. i4t 
Agency—Hal Stebbins, Inc 
PARRVARST AIRC oven go te (OMAR) 
Inc 


Kite? k 
MARTIN. BAKER AIRCRAFT ‘Co. LTO 
MAXSON CORP HE L 

Agency — Engineered ade ertising 


AVIATION WEEK, September 17, 1956 


Mc CORSICK SELPH AESOUIATES 
i 


MINNEAPOLIS eer aot ‘REG ULATOR CO 
(AERORAUT ICAL wy 
« > 
mooG VALVE 60. INC 
Wa t K tis & ¢ 
NARMCO CESeN a COATING COMPANY 


\ Kt 
NATIONAL "AERONAUTIC AL CORP 


NATIONAL WATER Lirt co Div. OF 
CLEV aL Ane ctor scare TOOL CO 


New HAMPSHIRE BALL BEARINGS Ine 

NEMS. CLARKE. inc 

NICHOLS ¢ COMPANY Ww H 

NORTH AMERICAN AVIATION, INC 
’ t 1 tine & Osborn nec 


onto onamnann Tene Div OF COPPERWELD 
Veet alg Y 


OLIN MATHIESON CHEMICAL “CORP. OMAR 


ORENDA ENGINES LimiteD 
h 
osTeR MFG co JOHN (Avionics Div 
B 


PACIFIC Ainmorive corp 
PACIFIC ScieNTiFic ‘co 


T Ma ' kK nm‘ Ir 
PAC >KARD ELECTRIC Div GENERAL 
MOTORS co 


PARSONS ‘COMPANY THE RALPH M 
I 
PIONEER ( ENTRAL Div ‘OF weno 
M Mar J n & Ir 
PRATT & WHITNEY AIRC RAPT ‘DIV 
VaIve? meg gl cor 
i. 
naastien MOTORS Inc OMAR 
Acer J Whee \ i I> kK 
Met ‘ Ir 
RED SANK Div SENGIX Ly role CORP 
\ MacM 
RESEARC H WELDING & ENGINEERING 
co = 


REVERE conp ‘OF AMERICA. 

‘ 
RuCES MFG COMPANY Govt: PRODUCTS Div 
ROBINSON co ‘RALPH c 


ROCKETDYNE DIV NORTH AMERICA 
Avi aves — 


ly & 
ROHR AIRCRAFT ‘CORPORATION 
e 4 par 


i 
rovis ROYCE ito 
T) V 
RYAN AERONAUTICAL COMPANY. 
! r 


Oshorn, I 

sc weet Te08 4 wre oe 

sc ped ae ot gy Aen AVIATION corP 
4 


M \S 
ScoTT AVIATION conr 
A 


scovil L MANUFACTURING co AIRCRAFT 
FAST EWER tv.) 
\ & tf 
SEARCHLIGHT SECTION 
SHELL ore co PA 
STILLMAN, RUBBER co. 
wW t Ir 
STRATOS A DIV a FAIRCHILD ENGINE & 
AIRPLANE cor 
‘ 1 \ Ir 
SYLVANIA ELECTRIC PRODUCTS. INC 


TEXAS INSTRUMENTS _ 
I 
THERM ELECTRIC MeTens co INC 


7 
TITEFLEX INC (AVIATION yneeucrs 7. 62 
I I 
TWIN COACH é0 AIRCRAFT DIV 
Patte 
UNITED pte GRAPHITE CO., DIV. OF THE 
wrenes og “ 66 


UNITED STATES ‘mADIUM CORP. 
VICKERS ‘INC. pty oF SPERRY RAND CORP 
el tt turd Ad 


waas con money CORP., STAINLESS 
PROCESSING Div 


WARREN WIRE co. : 
4 ! 1 
WEATHERHEAD COMPANY AVIATION DIV 


\ ' Ad In 
WESTINGHOUSE ELECTRIC CORP 
sT uarevAny tv ) 


er «& t Ir 
WHITTAKER co LTD. w (Div 
MISSILES SYSTEM 
M ’ 
WHITTAKER. GYRO inc, Div 
ee coe — 
Ageney 
sere PLASTICS COMPANY 
F 


ancis D. Gonda ¢ 


CLASSIFIED ADVERTISING 
F. J. Eberte, Ass’t. Mor 

EMPLOYMENT OPPORTUNITIES 
SPECIAL SERVICES TO THE INDUSTRY 
PLANES—EQUIPMENT 

Used or Surplus New) 

for Sale 
WANTED 

Planes— Equipment 


“SECRET” is about all we’re allowed 
to say concerning many of the nearly 
half a hundred Air Force contracts 
now in various stages of design and 
development by Convair-Fort 
Worth’s engineers and scientists. But 
it illustrates the advanced status of 
the projects facing us. Some of us 
are busy with the B-58, America’s 
first supersonic bomber; others, are 
exploring the feasibility of nuclear 
powered aircraft. The conception, 
the design, and the development re- 
quired to achieve our goals presenta 
staggering challenge that demands 
foresight and exploration into the 
unknown. 


If you have a formal education or 
professional experience in any of the 
many fields of engineering and 
science needed to fulfill the broad 
and complex requirements of these 
projects of the future, you’ll find a 
warm welcome and an unequalled 
opportunity to put your ability to 
its best use at Convair-Fort Worth. 
Here you'll work in an atmosphere 
of alert progress, with a wealth of 
highly advanced, specialized facilities 
to expedite the myriad phases of de- 
sign and development now at hand, 
as well as those to come. Attractive 
job benefits, low cost-of-living, mild 
year ’round climate, adequate hous- 
ing in all price ranges, limitless rec- 
reational facilities ... all add up to 
ideal living conditions. Today—turn 
your thoughts to a better future for 
yourself and your family. Take time 
to investigate Convair-Fort Worth. 


TODAY, investigate this opportu- 
nity to exercise your ability to your 
best advantage. Aircraft experi- 
ence is NOT necessary. Address a 
resume of your qualifications to: 


Mr. H. A. BODLEY 


Engineering Personnel, 
Technical Employment 


Your inquiries are held in strict confidence 


«C2 OR ee L - a 


YOUR FUTURE 
IS NOW eee 


AT CONVAIR-FORT WORTH 


CONVAIR 


FORT WORTH 
> on 


7. GENERAL DYNAMICS Pa 
9 CORPORATION 





LETTERS 





Company Omitted 


Your August 6 issue of 
contains a very interesting and complete 
Research and Devel 


AVIATION WEEK 


coverage of the Air 
opment Command 
editorial probiems 
the informa 
ilities, and I 
have llent job. I 
s important on an undertaking 
ymplete and accurate 
the test bases. How 
disappointed in your 
Base in which 


I can 
in collecting and editing all 
tion from the various te i 
think you lone an ex 
realize it 
of this type to obtain 
information from all of 
we were very 

dwards Air I 
levoted an entire paragraph 
Data Processing System being 

Project Datum 

1e Electronic Engineering C 
ilifornia is the prime contracto 
evelopment of the entire project 

Your article 
tractors who have participated in the projec 
ind have made valuable contributions. The 
Electronic Engineering Co. has the overall 


responsibility for lesign, installat 
‘ : . 


ippreciate the 


vou 


under without 


mentioned various sub 
+ 


congratulated for their for 
organized this important 
Although 
mi-automat 
nt facilit 
Edwards 
1 and in ful " 
one of the most int 
| systems to dat 


R. B. Bonney, 


Engineering 


juestio 
ther Mr. Ste 
inusua 


that 


ymething 


ix-In 
pani yuld not req 
period familiarization 
of I 
feel his company has an 


would assume 

problem 
On this 

2 company which has 


issumption, 
employ who has 
indoctrination and is 
ghit in not aftord t 


veig 


ymplete 1 this | ) 
ready to carry his 


own MM 


162 


Aviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine's editorial columns. 
Address letters to the Editor, Aviation 
Week, 330 W. 42nd St., New York 36, 
N. ¥Y. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters. but names of writers will be 
withheld on request. 


Advice 


Engineer's 


ipplying to several engineering 

ind through ads in the papers. 
, ‘ 

rather small— 


made by 
cris 
SCHOOLS 
Briefly, this firm I 
nploying about 100 people. A line 
tools and ma 


vork for 


metal fabricating 
manufactured. This 
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I find 
the firm is 
glamorous name 


graduated lose complete 


firm ha 
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that when 
small 
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these 


g people just being 

feel they fall in the $6 

salary bracket They 
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these youn 
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w graduates 
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vernment supported firms and many 
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( ne tions 
Are All to Blam 
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Merri. 


The Hearst ¢ 
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H ad rvey extrusions adic Improperly installed rivets and bolts h 
simpler, smoother 


contributed heavily to the turbulence 


and drag that 

downgrade a plane's over-all performance. On light 
gage skins, dimples result on med 

pa rts fo r better rivets can be countersunk, but often en 


im 
the desired surface 


] ' 
id uy 
the steel bolts used on heav 
skins just can’t be shaved to surface smoothness 


v\ 





Harvey Aluminum Extrusions combine skin, spar, and stiffeners 


in large panels, virtually eliminate rivets and bolts, thus achieve 


a degree of aerodynamic smoothness that reduces operating Costs 
and improves performance And at 


the same time 


assembly IS 
faster, sealing ts eliminated, and inspection ts simplified 


MAKING THE MOST OF ALUMINUM 


f extrus 


FOR EVERYONE 
— 

aluminum extrusions 

s forgings, hollow sections 

id bar. fore 

ions 


rging stock, pipe 
ainuminium screw 


tube H BR i E ¥ o 
machine products and | 
related product iiso similar products in alloy steel | 


| 
and titanium on application | 


luminum 


HARVEY ALUMINUM SALES, INC 











TORRANCE, CALIFORNIA—BRANCH OFFICES IN PRINCIPAL CITIES 


Tis 


fide 
wae 


ANN ARBOR MICH U. S. AIR FORCE TRANSPORT 


LULU IN PRODUCTION 


{/lison Turbo-Prop power d Low } he ri d ( -/ 30) Her ul $ Cdl O 


present passenger airliners while airlifting up to 20 tons of c 


altitudes for 


OWERED BY FOUR 3 

Turbo-Prop engines, driving 
products turbo-propellers, the Loc 
370) 


attains top speeds ot ove! 


operates al less than half the ton 
ompetitor , , 
- I . juantily Dy Lockheed’s Mar etta. Ga 


More than 100 miles an hour faste: Turbo-Prop transports 


ports flying today, the C-130 on comt rd 


ite this ve; 
25.800 pounds of cargo and more th 


n 


fuel, can cross the continent, or ar 


miles per hour cruise speed 


Thus, the U. S. can put supply 


ability to airlift cargo, personne! 
the continental U. S. to a distan 
reach a combat area shortly foll 
aircralt 

With full load, the C-130 takes off ai 
feet in 60 seconds a remarkable feat f 


port. The Hercules has a flexible flight e 





